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7.103 8086 Family Memory Addressing Modes 7-89 

7.104 8086 Family Instruction Set Summary 7-89 

7.105 8086 Family Register Summary 7-96 

7.106 8086 Family CPU Chip Versions 7-97 

Math Coprocessor Chips 

7.107 8087 Family Instruction Set Summary 7-97 

7.108 8087 Family Register Summary 7-100 

7.109 8087 Family Chip Versions 7-100 

Peripheral Support Chips 

7.110 8250 I/O Port Usage (Registers) 7-101 

7.111 8253 I/O Port Usage (Registers) 7-101 



xxiv 


The Programmer’s PC Sourcebook 


7.112 8253 Control Word Byte 7-101 

7.113 8253 Command Register Byte 7-102 

7.114 6845 Registers 7-102 

7.115 6845 Port and Select Factors 7-103 

7.116 DRAM Chip Families 7-104 


SECTION 8: Connectors, Buses, and Pinouts 8-1 

Connectors 

Serial Connectors 

8.01 AT 9-Pin Serial Port Connector 8-3 
8.02 PC and XT 25-Pin Serial Port Connector 8-3 
8.03 PS/2 Serial Port Connector 8-4 
8.04 RS-232C Serial Port Connector (DTE Device) 8-4 

Video Connectors 

8.05 MDA Video Connector 8-5 

8.06 CGA RGB Connector 8-5 

8.07 CGA Composite Video Connector 8-6 

8.08 EGA RGB Connector 8-6 

8.09 VGA RGB Connector 8-6 

8.10 PS/2 15-Pin Video Connector 8-7 

8.11 EGA Feature Connector/VGA Auxiliary Connector 8-7 

8.12 CGA Light Pen Connector 8-8 

8.13 CGA RF Modulator Connector 8-8 
Disk Connectors 

8.14 PC and XT Floppy Disk Controller Internal Connector 8-8 

8.15 PC and XT Floppy Disk Controller External Connector 8-9 

8.16 XT Fixed Disk Controller Connector J1 8-9 

8.17 XT Fixed Disk Controller Connectors J2 and J3 8-9 

8.18 PS/2 Model 30 Diskette Drive Connector 8-10 

8.19 PS/2 Model 30 Fixed Drive Connector 8-10 

8.20 PS/2 Model 50 Diskette Drive Connector 8-11 

8.21 PS/2 Models 60 and 80 Diskette Drive Connector 8-11 

8.22 PS/2 Model 70 Diskette and Fixed Drive Bus Connector 8-12 

8.23 PS/2 Model 70 Diskette Drive Cable Connector 8-13 

8.24 PS/2 Model 70 Fixed Disk Drive Cable Connector 8-13 

8.25 PS/2 Models 90 and 95 Diskette Drive Connectors 8-14 

8.26 ESDI 34-Pin Connector 8-14 

8.27 ESDI 20-Pin Connector 8-15 

8.28 SCSI Disk Controller Cable Connector 8-15 
Power Suppy Connectors 

8.29 PC and XT Power Supply Connectors 8-16 

8.30 AT Battery Connector J21 8-16 

8.31 AT Power Supply Connectors PS8.PS9,PS10,PS1 Land PS 12 8-16 

8.32 PS/2 Model 30 Power Supply Connectors 8-17 

8.33 PS/2 Model 50 Power Supply Connector 8-17 

8.34 PS/2 Models 60 and 80 Power Supply Connector 8-17 

8.35 PS/2 Models 60 and 80 Fixed Disk Power Supply Connector 8-18 

8.36 PS/2 Models 90 and 95 Power Supply Connector 8-18 

Miscellaneous Connectors 

8.37 PC and XT Keyboard Connector 8-18 

8.38 PS/2 Keyboard and Mouse Connector (at Computer) 8-18 

8.39 PS/2 Keyboard Connector (at Keyboard) 8-19 

8.40 AT Power LED and Keylock Connector J20 8-19 

8.41 PS/2 Models 50 and 60 Memory Connector 8-19 
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8.42 PS/2 Model 70 Memory Connector 8-20 

8.43 PS/2 Model 80 Memory Connector 8-21 

8.44 PS/2 Models 90 and 95 Memory Connector 8-22 

8.45 PS/2 Parallel Port Connector 8-22 

8.46 Centronics Parallel Connector 8-23 

8.47 Game Adapter Connector 8-23 

8.48 Parallel Printer Connector 8-24 

8.49 PC and XT Speaker Connector 8-24 

Buses 

8.50 PC and XT Add-On Card Size 8-25 

8.51 AT Add-On Card Size 8-25 

8.52 MicroChannel Card Size 8-25 

8.53 EISA Expansion Card Size 8-26 

8.54 PC and XT I/O Channel (System Bus) Pinouts 8-26 

8.55 AT I/O Channel (System Bus) Pinouts 8-27 

8.56 EISA I/O Channel (System Bus) Pinouts 8-29 

8.57 PS/2 Model 50/60/80 MicroChannel Bus Pinouts 8-32 

Chip Pinouts 
CPUs 

8.58 8088 and 8086 Pinouts 8-34 

8.59 80286 Pinouts 8-36 

8.60 80386 Pinouts 8-38 

8.61 80386 SX Pinouts 8-39 

8.62 i486 Pinouts 8-40 
Math Coprocessors 

8.63 8087 (Coprocessor) Pinouts 8-41 

8.64 80287 (Coprocessor) Pinouts 8-42 

8.65 80387 (Coprocessor) Pinouts 8-44 

8.66 80387 SX (Coprocessor) Pinouts 8-45 

8.67 WEITEK 3167 (Coprocessor) Pinouts 8-46 

8.68 WEITEK 4167 (Coprocessor) Pinouts 8-47 
Memory Chips 

8.69 RAM Chip Pinouts Summary 8-48 
Peripherals 

8.70 6845 (Video Controller) Pinouts 8-49 

8.71 82C284 (Clock Generator) Pinouts 8-49 

8.72 8237 (DMA Controller) Pinouts 8-50 

8.73 8250 (Serial Interface Controller) Pinouts 8-51 

8.74 8253 (Programmable Interval Controller) Pinouts 8-52 

8.75 8255 (Parallel Interface Controller) Pinouts 8-53 

8.76 8259 (Programmable Interrupt Controller) Pinouts 8-54 

8.77 82C288 (Bus Controller) Pinouts 8-54 

8.78 MC146818 (AT Clock Controller) Pinouts 8-55 

8.79 PD765 (Floppy Disk Controller) Pinouts 8-56 
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Introduction 




to pinpoint differences between 
mM DOS 3.3 and MS-DOS 5.0. Normally you’d 
have to consult at least two references to make the 

you 11 Hnd the information you need in one place. 


■ Suppose you’re tracing execution of a program on a 
single-step debugger, and your program hits a ques¬ 
tionable call to a BIOS video function. You want to 
know what’s going into the 6845 (video controller) 
chip’s registers, what the BIOS function does, and 
what data the function requires. Again, the answer to 
all your questions is in this book. 


Whatever you need to know about a PC—card sizes, 
cable connections, ROM BIOS routines, internal registers! 
DOS functions, and so on—you’ll find the basic information 
here, with pointers to the pages in source references where you 
can check the finer details if you need to. 


What’s New in This Edition 

The second edition of The Programmer’s PC Sourcebook 
includes the latest developments in rc hardware and software. 
It is nearly 50 percent larger than the first edition, and it draws 
from a wider variety of sources. New material includes; 

MS-DOS 5.0 
MS Windows 3.0 
CD-ROM Extensions 

MS Mouse Driver 8.0 (including the BallPoint Mouse) 

LIM 4.0 and new EMS abilities 

EISA 

Hayes Modem 
VCPI 

PS/2 Models 80,90, and 95 
80386, 80387, and Weitek 3167 
i486 and Weitek 4167 

Just like the first edition of The Programmer’s PC 
Sourcebook, this edition: 

■ Acts as a primary source for most information con¬ 
tained in the IBM, Microsoft, and related technical 
references. 

■ Provides pointers to further information and to items 
too detailed for complete inclusion here. 

■ Organizes the information about personal computers 
in logical groups and presents the information 

in consistent ways. 


Primary Source of IBM and Microsoft Information 
Information in IBM, Microsoft, and other technical references 
often is spread over several volumes. The IBM personal- 
computer family has evolved in both hardware and software. 
Thus, you can find information about a particular BIOS 
function in as many as four or five places in the IBM refer¬ 
ences: the XT reference, the AT reference, the PS/2 references, 
the Options and Adapters reference, and the BIOS reference. 
And you can find information about similar functions for 
related products created by indep)endent developers for com¬ 
patible computers in additional references. 

This book distills the important information from these 
technical and user references. As a result, when you look at a 
single BIOS-related table in this book, you see information that 
might have come from eight or nine different manuals. That is 
why this book is a “primary” source of information—it’s the 
first source you should consult. 

Pointers to Further Information 

The information in this book always points to the original 
source data, and the book is fully cross-indexed so that every 
table also points to related tables elsewhere in the book. These 
pointers to related information come in the form of Source and 
See Also notes at the bottom of each table. 

■ The Source note gives the name and page number(s) of 
the primary source used in compiling the table. 

■ The See Also note gives the numbers and names of 
other tables in this book that contain related informa¬ 
tion you might want to consult. 

Every effort has been made to ensure that the page 
numbers referenced in the Source notes are accurate. Techrti- 
cal documentation is updated from time to lime, however, and 
therefore a little “page creep” may find its way into The 
Programmer’s PC Sourcebook. Sometimes, developers retain 
page numbering in new editions (adding a page 1.1 and 1.2 
between the original pages 1 and 2. for example); other times, 
they simply renumber an entire section when they make an 
update. Thus, the page numbers referenced here are exact if 
you are using the same edition of the primary source. If you are 
using a different edition, you’ll find yourself in the correct 
section of the primary source. 

Organization 

To help you find information easily, as well as to help you see 
relationships among tables, this book is organized into three 
main parts: 

■ Part I includes miscellaneous general information. 

■ Part II includes software. 

■ Part III includes hardware. 
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Each part is further divided into one or more numbered 
sections, as you can see in the following abbreviated table of 
contents: 

Part I: Miscellaneous Information 
Section 1: General Information 
Part II: Software 

Section 2: DOS Commands, Utilities, and Summaries 
Section 3: DOS Function Calls and Support Tables 
Section 4: BIOS and DOS Extension Calls and Support 
Tables 

Section 5: Other Interrupts, CD-ROM, Mouse, and EMS 
Support 

Section 6: Microsoft Windows 

Part ni: General PC Hardware 

Section?: Motherboards, Keyboards, Video Adapters, 
Peripherals, and Chips 
Section 8: Connectors, Buses, and Pinouts 

Within each section, all tables are numbered consecu¬ 
tively, and these numbers are used in the See Also cross- 
references. 

A word about the overall structure of this book: Program¬ 
ming for the BIOS and for hardware interrupts falls into the 
software part of the book because you’re likely to encounter 
them while developing software. Physical items such as pins, 
switches, and registers are found in the hardware part of the 
book. The organization is based on decisions about ways you 
are likely to use the information, rather than upon strict 
hardware/software distinctions. 

How Tables Are Presented 

Here is a representative sample of a table: 


As you can see, at the top of the table is its number and 
name in boldfaced type. They help you identify the table 
contents, with the number also serving as the cross-reference 
used elsewhere in the book. 

If a table has been broken into subtables because of 
differences in implementation (as between the PC-AT and the 
PS/2), a subtable heading appears in bold italics immediately 
above each subtable. 

Headings down the left side and across the top of a table 
are in italics to distinguish them from the information within 
the table. Where headings are grouped (bit numbers, for 
example, which are usually in groups of eight), a group header 
appears in bold italics immediately above the group. 

Where groups of entries are related, the group appears in 
a single box with each item on a separate line within the box. 
Within entries, several abbreviations are consistently used: 


MSB 

most significant bit or byte 

LSB 

least significant bit or byte 

LO 

low order 

HO 

high order 

000 

a binary value of zero, zero, zero 

010 

a binary value of zero, one, zero 

0X1 

a binary value of zero, don’t care, one 

1A(26) 

the first value is hexadecimal; the paren¬ 
theses contain the decimal equivalent 

string 

any group of text characters enclosed in 
quotes 

char 

character (a single byte of information) 

int 

integer number or interrupt 

word 

two bytes 

dbl word 

double word (four bytes) 


3.010. INT 21H MEMORY MANAGEMENT FUNCTIONS SUMMARY 


Function 

Subfunction 

Function Name 

Use 

48H 


Allocate Memorv 

Allocates reauested amount of memorv and returns address of memorv block 

49H 


Free Allocated Memorv 

Frees memorv oreviouslv allocated 

4AH 


Set Memorv Block Size 

Chanaes size of memorv seament or amount of memorv allocated 

58H 

OOH 

Get Allocation Strateav 

Returns DOS memorv allocation method 

50H 

01H 

Set Allocation Strateav 

Sets DOS memorv allocation method 

58H 

02H 

Get UoDer-Memorv Link 

Soecifies whether proarams can allocate uooer memorv 

58H 

03H 

Set Uoaer-Memorv Link 

Links or unlinks uDDer-memorv area 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 206 

See Also: 3.121. INT 21H. AH=48H - Allocate Memory 

3.122. INT 21H, AH=49H - Free Allocated Memory 

3.123. INT 211-1, AH=4AH - Sot Memory Size Block 
3.130. INT 21H, AH=58H, AL=00H - Get Allocation Strategy 

3.139. INT 21H, AH=58I-1, AL=01H - Sot Allocation Strategy 

3.140. INT 21H, AH=58H, AL=02H - Get Upper-Memory Link 

3.141. INT 21H, AH=50H. AL=03H - Set Upper-Memory Link 
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R reserved 

O obsolete 

Basic Basic programming language 

A special form of table, like the one shown below, is used 
for any function or interrupt call that uses registers to pass 
information. 

In such cases, the table shows exact register use. If a 
register is not used by a function or call, it is blank, and you can 
assume that it is left unchanged by the function. Destroyed 
registers are explicitly identified in the tables. Presenting the 
register use as a consistently formatted table helps you visual¬ 
ize exactly how the function or call uses the registers. 

Below each table is a collection of miscellaneous informa¬ 
tion that can include; 

■ Footnotes, which give specific information about 
individual entries in the table. 

■ Legend, which is a key to codes used in some tables. 

■ Version, which tells you about differences in ver¬ 
sions or between products. 


■ Note, which gives general information about or excep¬ 
tions to entries in the table. 

■ Source, which identifies the primary sources of the 
data in the table. 

■ SeeAlso, which refers you to related tables elsewhere 
in the book. 

The Impact of Evolving Software and Hardware 
PC software, and to a lesser extent, hardware, is constantly 
evolving. To reflect changes that have occurred since publica¬ 
tion of the first edition of The Programmer’s PC Sourcebook, 
sections have been updated to reflect new software versions. 
This updating affects Section 3, in particular, where function 
names have been changed to reflect MS-DOS 5.0 and tables 
have been organized around MS-DOS 5.0 structures. To the 
extent possible, however, historical information has been 
retained throughout this book and equivalent features of earl ier 
software versions have been identified. 


3.066. INT 21H, AH^SSH, AU06H - GET MS-DOS VERSION 



Prior to Calling Function 


Upon Return from Function 


High 

Low 


Hiah 

Low 

AX 

33H 

06H 

AX 



BX 



BX 

Minor version 

Major version 

CX 



CX 



DX 



DX 

Version flaas§ 

Revision numbert 







SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP\ 



I 



flags I 












CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



tLow three bits only 
§08H=DOSINROM, 10H=DOSINHMA 


Version: Applies to all versions of DOS beginning with 5.0 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 268 

3.060. INT 21H, AH=30H - Get Version Number 


See Also: 
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General Information 


Numeric Conversions 
Hexadecimal 

1.01 Hexadecimal to Decimal Number Conversion 
1.02 Hexadecimal to Binary Number Conversion 

1.03 Hexadecimal to Octal Number Conversion 

1.04 Hexadecimal Addition Tables 

1.05 Hexadecimal Multiplication Tables 

Binary 

1.06 Binary Number Conversions 
1.07 Binary to Signed Decimal Number Conversion 
Octal 

1.08 Octal to Decimal Number Conversion 
1.09 Octal to Hexadecimal Number Conversion 

1.10 Octal to Binary Number Conversion 
Decimal 

1.11 Decimal to Binary Number Conversion 

1.12 Decimal to Hexadecimal Number Conversion 

1.13 Decimal to Octal Number Conversion 


Common Data Formats 

1.14 Two’s Complements 

1.15 Common 8086 Family Data Formats 

1.16 Common Numeric Data Formats 

1.17 Common String Formats 

1.18 Common Memory Area Terminology 

1.19 Binary Coded Decimal Number Format 
ASCII 

1.20 ASCII Control Codes 

1.21 ASCII Character Set 

1.22 IBM ASCII Character Set 

1.23 IBM Keyboard Extended Function Codes 

1.24 Line Drawing Character Set 
EBCDIC 

1.25 EBCDIC Character Set 


Other Elements 

1.26 Digit Positions in Common Bases 

1.27 Powers of Two 

1.28 ASCII and International Sort Ordering 

1.29 Truth Tables for Logical Operations 
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Section 1: General Information 




To Use This Table: To convert a one-byte (two-digit) hexadecimal value to decimal, locate the most-significant hex digit In the 

left-most column. Follow that row across to the right until It Intersects with the column that has the least- 
significant hex digit in its top cell. The value at the intersection Is the decimal equivalent of the hex byte. For 
example, to convert A4 hex to decimal, find the Intersection of the row containing A In Its leftmost cell with 
the column containing 4 In Its top cell. The decimal value of A4 hex Is 164. 



To Use These Tables: To convert a two-byte (word) hexadecimal value to decimal, find the value associated with each 

hex digit place In the above table and add the numbers together. For example, the hex value 
A5D7 would be equal to 40960 (the A value) plus 1280 (the 5 value) plus 208 (the D value) 
plus 7, or 42455. 


See Also: 


1.06. Binary Number Conversions 
1.09. Octal to Hexadecimal Number Conversion 
1.12. Decimal to Hexadecimal Number Conversion 


Numeric Conversions 
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1.02. HEXADECIMAL TO BINARY NUMBER CONVERSION 


NIbbI 

Value 

Hex 

Binary 

0 

0000 

1 

0001 

2 

0010 

3 

0011 

4 

0100 

5 

0101 

6 

0110 

7 

0111 


Hex 

Binary 

8 

1000 

9 

1001 

A 

1010 

B 

1011 

C 

1100 

D 

1101 

E 

1110 

F 

1111 


To Use This Table: To convert a long hexadecimal value to binary, simply use the table above to 

substitute for each hexadecimal digit. For example, a hexadecimal value of 
9AF2 Is 1001 1010 1111 0010 In binary. 

See Also: 1.06. Binary Number Conversions 

1.10. Octal to Binary Number Conversion 

1.11. Decimal to Binary Number Conversion 


1.03. HEXADECIMAL TO OCTAL NUMBER CONVERSION 


Byte Values 


Hex 

Octal 

00 

000 

01 

001 

02 

002 

03 

003 

04 

004 

05 

005 

06 

006 

07 

007 

08 

010 

09 

oil 

OA 

012 

OB 

013 

OC 

014 

OD 

015 

OE 

016 

OF 

017 

10 

020 

11 

021 

12 

022 

13 

023 

14 

024 

15 

025 

16 

026 

17 

027 

18 

030 

19 

031 

1A 

032 

IB 

033 

1C 

034 

ID 

035 

IE 

036 

IF 

037 


Hex 

Octal 

80 

200 

81 

201 

82 

202 

83 

203 

84 

204 

85 

205 

86 

206 

87 

207 

88 

210 

89 

211 

8A 

212 

8B 

213 

8C 

214 

8D 

215 

8E 

216 

8F 

217 

90 

220 

91 

221 

92 

222 

93 

223 

94 

224 

95 

225 

96 

226 

97 

227 

98 

230 

99 

231 

9A 

232 

9B 

233 

9C 

234 

9D 

235 

9E 

236 

9F 

237 


Hex 

Octal 

60 

140 

61 

141 

62 

142 

63 

143 

64 

144 

65 

145 

66 

146 

67 

147 

mi 

150 

69 

151 

6A 

152 

6B 

153 

6C 

154 

6D 

155 

6E 

156 

6F 

157 

70 

160 

71 

161 

72 

162 

73 

163 

74 

164 

75 

165 

76 

166 

77 

167 

78 

170 

79 

171 

7A 

172 

7B 

173 

7C 

174 

7D 

175 

7E 

176 

7F 

177 


Hex 

Octal 

40 

100 

41 

101 

42 

102 

43 

103 

44 

104 

45 

105 

46 

106 

47 

107 

48 

110 

49 

111 

4A 

112 

4B 

113 

4C 

114 

4D 

115 

4E 

116 

4F 

117 

50 

120 

51 

121 

52 

122 

53 

123 

54 

124 

55 

125 

56 

126 

57 

127 

58 

130 

59 

131 

5A 

132 

5B 

133 

5C 

134 

5D 

135 

5E 

136 

5F 

137 


Hex 

Octal 

20 

040 

21 

041 

22 

042 

23 

043 

24 

044 

25 

045 

26 

046 

27 

047 

28 

050 

29 

051 

2A 

052 

2B 

053 

2C 

054 

2D 

055 

2E 

056 

2F 

057 

30 

060 

31 

061 

32 

062 

33 

063 

34 

064 

35 

065 

36 

066 

37 

067 

38 

070 

39 

071 

3A 

072 

3B 

073 

3C 

074 

3D 

075 

3E 

076 

3F 

077 


Hex 

Octal 

CO 

300 

Cl 

301 

C2 

302 

C3 

303 

C4 

304 

C5 

305 

C6 

306 

C7 

307 

C8 

310 

C9 

311 

CA 

312 

CB 

313 

CC 

314 

CD 

315 

CE 

316 

CF 

317 

DO 

320 

D1 

321 

D2 

322 

D3 

323 

D4 

324 

D5 

325 

D6 

326 

D7 

327 

D6 

330 

D9 

331 

DA 

332 

DB 

333 

DC 

334 

DD 

335 

DE 

336 

DF 

337 


Hex 

Octal 

AO 

240 

A1 

241 

A2 

242 

A3 

243 

A4 

244 

A5 

245 

A6 

246 

A7 

247 

A8 

250 

A9 

251 

AA 

252 

AB 

253 

AC 

254 

AD 

255 

AE 

256 

AF 

257 

BO 

260 

B1 

261 

B2 

262 

B3 

263 

B4 

264 

B5 

265 

B6 

266 

B7 

267 

B8 

270 

B9 

271 

BA 

272 

BB 

273 

BC 

274 

BD 

275 

BE 

276 

BF 

277 


Hex 

Octal 

EO 

340 

El 

341 

E2 

342 

E3 

343 

E4 

344 

E5 

345 

E6 

346 

E7 

347 

E8 

350 

E9 

351 

EA 

352 

EB 

353 

EC 

354 

ED 

355 

EE 

356 

EF 

357 

FO 

360 

FI 

361 

F2 

362 

F3 

363 

F4 

364 

F5 

365 

F6 

366 

F7 

367 

F8 

370 

F9 

371 

FA 

372 

FB 

373 

FC 

374 

FD 

375 

FE 

376 

FF 

377 


To Use This Table: To convert a hexadecimal byte value to octal, find the value In one of the left 

columns and read the corresponding octal value in the column to the right. For 
example, a hexadecimal value of 84 results In an octal value of 204. 

See Also: 1.08. Octal to Decimal Number Conversion 

1.09. Octal to Hexadecimal Number Conversion 
1.10. Octal to Binary Number Conversion 
1.13. Decimal to Octal Number Conversion 
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Section 1: General Information 


1.04. HEXADECIMAL ADDITION TABLES 



To Use These Tables: To add two hexadecimal nibbles (single digits), locate one of the digits 

in the leftmost column. Follow its row across to the right until you reach 
the column containing the other digit In Its top cell. The value at the 
intersection is the sum of the two digits. The top table gives the sum In 
hexadecimal, the bottom table gives the same number in decimal. For 
example, the sum of A and 6 hex is 10 hex and 16 decimal. 


(Continued) 




imFM 

\mm 

IKTil 

IKTil 

IKil 

IKil 

Ril 

mm 

En 

KTil 

nil 

mm 

KTil 

nil 

^1 


ina 

inni 

IKTil 

IB^ 

IKTil 

KZil 

KTil 

KTil 

KTil 

KTil 

■CT 

KTil 

m 

nil 

mi 


ina 

IKTil 

IKTil 

IKTil 

IKZil 

KTil 

KTil 

KTil 

KTil 

■^ 

KTil 

nil 

nil 

mi 

nil 


IKTil 

IKTil 

IKTil 

IKZil 

IKTil 

KTil 

KTil 

KTil 

■CT 

KTil 

nil 

nil 

mi 

rni 

mi 

Ima 

\mm 

IKTil 

IKZil 

IKTil 

IKTil 

KTil 

KTil 

■^ 

KTil 

nil 

nil 

mi 

mi 

mi 

mi 


im 

IKZil 

IKTil 

IKTil 

IKTil 

KTil 

■CT 

KTil 

nil 

nil 

mil 

nil 

mi 

mi 

mi 


\mm 

IKTil 

IKTil 

IKTil 

IKTil 

■^ 

KTil 

nil 

nil 

mil 

mi 

mi 

mi 

mi 

mi 

Ima 

im 

IKTil 

IKTil 

KTil 

■CT 

KTil 

nil 

nil 

mil 

mil 

mi 

mi 

mi 

mi 

mi 


iKia 

\mm 

KTil 

■CT 

KTil 

■?! 

nil 

mil 

mil 

mil 

mi 

mi 

mi 

mi 

mi 



KTil 

nn 

KTil 

■?! 

nil 

mi 

mil 

mil 

mil 

lETl 

mi 

rni 

mi 

rni 

iKTa 

IFia 

mm 

IKTil 

wm 

nil 

niTil 

mil 

mil 

mil 

mi 

mi 

rni 

mi 

rni 

mi 



■•III 

ll3Sl 

B3*l 

■[•Xi] 

mil 

■K'l 

BRa 

BEia 

BRa 

BRa 

BRa 

BRa 


BKxa 





BRa 

mil 

■K'l 

IRTil 

BEfa 

BRa 


BRa 

BRa 

BRa 

Bl^ 

BT^ 




BRa 

Bna 

IRil 

ft till 

lETil 

BRa 

BRa 

BRa 

BRa 

BRa 


BHia 

Bt^ 


133 

BRa 

Bna 

BRa 

BIcXil 

lEn 

■till 

BRa 

BRa 

BRa 

BRa 

■fji] 

BRia 

BI^ 

BRia 


Ki*ia 

Biia 

BRa 

BRa 

lETil 

■txil 

im 

BRa 

BRa 

BRa 

BFUa 


BMil 

BRia 

BI3a 





gpg 



KPM 


B?ai 

WPM 



WSPM 


B93 

W^IiM 

B33 

B39 





EIS| 





BRa 



R!ia 


Bna 


na 


Kn 

KTil 

mm 

nn 

mi 

nn 

mil 

mi 


mi 

WFa 

B7T1 

BTi^ 

B^ 


■71 

KTil 

KTil 

Ksm 

mi 

lEEl 

mil 

mi 

mi 

mi 

B^ 

mi 

BTi^l 

WiFi 

'BTHl 

Ima 

mm 

mm 

im 

IFTil 

ini 

mi 

IKl 

mi 

mi 

mi 

mi 

BTiTl 

B^ 

BTiTl 

iBTTl 

na 

mm 

IIH 

1^ 

KEa 

1^ 

mi 

mi 


mi 




BTiTl 

BTTl 

IB^ 

H?a 




BRa 



B*!a 


Bna 




Biai 

icRa 


^^Ba 



BI^ 










BRa 



K7a 





Kil;| 


■^1 




^IlII 

BRa 








i^ia 


Bna 




kciiii 

BRa 





Kfa 









BIiEI 

BRa 




BI:!| 






i^a 




idiSI 

BRa 




IBTTI 

'Eiai 


Bsa 

1^1 


Bia 





BRa 





lEiai 









BIiU 

BRa 










Bial 





BRa 





E^l 





Bsai 




|cl!3 

BRa 





ERa 





lE^ 


To Use These Tables: To add two hexadecimal bytes (double digits), locate the first 

number of one of the digits In the leftmost column. Follow its row 
across to the right until you reach the column containing the 
first number of the other digit In its top cell. The value at the 
Intersection is the sum of the first two digits. The top table gives 
the sum in hexadecimal, the bottom table gives the same number 
In decimal. For example, the sum of AO and 60 hex Is 100 hex 
and 256 decimal. If you are adding hexadecimal bytes that don't 
end In 0 (e.g., B4 + A6), first look up the result for the 
least-significant digits (4 -t- 6 = A hex), then add this value to 
the result for the most-significant digits (BO AO = 150 hex, 
so B4 + A6 = 150 + A hex, or 15A). Remember to carry If 
necessary (B + B = 16, so BB + AB = 166). 


See Also; 


1.05. Hexadecimal Multiplication Tables 
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Section 1: General Information 


1.05. HEXADECIMAL MULTIPLICATION TABLES 


Results 

I 

.c 

exadecln 

lal 


0 

1 

2 

\3 


[5 

LX 

1 7 


9 


B 

C 

D 

E 

E 

ro 

0 

0 

0 

no~ 


ro" 


fo 


0 

0 

0 

0 

0 

0 

0 

rt 

0 

1 

2 

IB 

IB 

B 

B 

IB 

B 

B 

lEl 

lEl 

B 

B 

mm 

B 

m 

El 

IB 

m 

re 

rx 



IB 

O 

\ma 

lO 

\ma 

■a 

■□ 

■a 

no 

m 

lEI 

IB 

B 

IB 

IB 


O 

O 

O 

imo 

imi 

IBI 

Bl 

Bl 

B3 

nD 

m 

ro: 

rr 


IB 

10 

\mn 

o 

o 

lO 

Bl 

o 

lO 

Ea 

EH 

Ea 

Ea 

m 

lO 

IB 

B 

B 

\mn 

o 

mo 

lO 

lO 

O 

o 

lEH 

Ea 

EH 

Ea 

Ea 

m 

lO 

6 

c 

12 

18 

IE 

24 

2A 

30 

36 

3C 

42 

r^ 

4E 

54 

o 

m 

10 

7 

E 

15 

1C 

23 

2A 

31 

38 

3F 

46 

40 

54 

_5B 

62 

o 

rr 

0 

8 

10 

18 

20 

26 

30 

38 

40 

48 

50 

58 

60 

68 

70 

78 

K1 

lO 

9 

ma 

no 

lO 

no 

Ea 

Ea 

iia 

o 

o 

o 


ma 

EH 

EH 

El 

lO 

A 

14 

IE 

lO 

o 

3C 

46 

o 

o 

Bl 

o 

o 

o 

EE 

Ea 

ma 

0 

B 

16 

21 

2C 

37 

42 

4D 

58 


6E 

79 

84 

8F 

9A 

Ea 

ma 

El 

C 

18 

24 

30 


48 

54 

60 

6C 

78 

84 

90 

9C 

Ea 

EH 

ma 

El 



o 

EZI 

41 

4E 

5B 

68 

75 

82 

8F 

9C 

A9 

ca 

Igcl 

o 

O 

E 

ma 

o 

ma 

ma 

o 

o 

o 

ma 

EE 

EH 

A8 

Ea 

o 

1^ 

rr 

0 

F 

1E 

2^ 

3C 

4B 

5A 

69 

78 

87 

96 

A5 

B4 

C3 

02 

El 

Results 

InD 

•e/m 

a! 


El 

1 

2 

El 

4 

5 

o 

7 

El 

El 

El 

El 

o 

Cl 

E 

F 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B 

B 

B 

1 

0 

1 

O 

O 

4 

5 

o 

7 

8 

9 

■a 

in 

■a 

■a 

■□ 

■a 


0 

2 

m 

O 

8 

■a 

ma 

■□ 

■a 

■a 

o 

o 

Bl 

o 

o 

Ea 

HI 

0 


re 

9 

ma 

■a 

■a 

Bl 

Bl 

o 

Ea 

o 

Ea 

Ea 

Ea 

Ea 

4 


4 

OI 

ma 

■a 

o 

Bl 

o 

o 

Ea 

Ea 

EO 

Ea 

o 

o 

o 

5 

0 

5 

■Ell 

■a 

o 

o 

Ea 

o 

Ea 

Ea 

o 

o 

o 

o 

o 

ma 

6 

El 

o 

ma\ 

ma 

Bl 

o 

Ea 

ma 

la 

Bl 

o 

o 

ma 

o 

EH 

Ea 

7 

0 

OI 

■□I 

Bl 

o 

o 

ma 

la 

o 

o 

o 

ma 

EH 

EH 

Ea 

EES 

8 

0 

OI 

OI 

B1 

ES 

ma 

ma 

o 

Bl 

ma 

Ea 

o 

Ea 

fm 

EES 

EFS 

9 

OI 

OI 

■Ell 

O 

Ea 

Ea 

o 

o 

ma 

EH 

Ea 

o 

EES 

EEB 

EES 

EES 

A 

0 

10 

20 

30 

40 

50 

60 

70 

80 

5o 

EES 

EES 

tFil 

EES 

EES 

EES 

B 

OI 

EDI 

O 

EEl 

EQI 

OI 

o 

mn 

o 

Ea 

EIE] 

EFU 

EES 

EES 

Eai 

EfiS 


OI 

OI 


m\ 

lai 

o 

ma 

Bl 

Ea 

EEHl 

reii 

EES 

EES 

EES 

EHS 

EES 

D 

OI 

■Ell 

o 

o 

OI 

o 

o 

EH 

o 

DB 

EES 

EES 

EES 

ETS 

EES 

EES 

OI 

OI 

■□I 

o 

OI 

OI 

OI 

EH 

Ea 

EEB 

EES 

EES 

Eai 

EES 

EES 

EES 

BB 


0 

15 


45 

60 

75 

90 

105 

120 

EES 

150 

165 

180 

EES 

Klil 

FTiS 


To Use These Tables: To multiply two hexadecimal nibbles (single digits), locate one of the digits in 

the leftmost column. Follow its row across to the right until you reach the column 
containing the other digit in its top cell. The value at the intersection is the product 
of the two digits. The top table gives the product in hexadecimal, the bottom table 
gives the same number in decimal. For example, the product of A and 6 hex 
is 3C hex and 60 decimal. 

See Also: 1.04. Hexadecimal Addition Tables 






Numeric Conversions 




turn 

lESI 

llil li'Ml’l I llii I il«l 1/ ll 

lETililBliirililililiTilggaglilWi 


E^EH 

•SmmmK-mnS^l 

FPIillBIIilililililill 

lED 



IFglET 

RiHlBIIiltMiTillI 

lES 

lEIiaBKiiriTtMilMEaEFlWi 

■MiIiIiIiIM 

IFIilET? 

FgalBiiiiiiiiiiMi 

iva 


llt'lililililll 

IRIBETc 

RgllKIIilililinii 

lEEl 


lliMiMIiM 


RgllBIIiliWMili 

ima 


iriMiIiIWI 


RiaBBIPItMItHI 

lES 

lEiiaBgiiMiwiriiKgiEiawii; 

KIiTiMilIM 

EEHE 

FPiaBniiiiiUTiii 

lEa 

IEE9|EIEEEIIilEBE9EE£ 

■IiMiliHH 

EEHE 

FTiaBBirifiBiinBi 

lEEl 

lEIHlEIEHIi&Ei^aEHEIE 


EEHEn 

BHlnEHEdl 

lEEl 

lEUllEIEHESIlElKHEII 

■nuniiiini 

EEHEH 

BHIDEHEEQI 

lEQ 

ieihIeieheieihzbeheie 

■MiItlMM 

EEHEH 


lEID 


griWilMH 

IRglEli 

BHlnEHEini 

lEa 



EEHES 

BHBEIEHBSEli 

IE13 


KTiTiTiHWI 

EQIE^ 

BHflDEHEEni 

lEH 

iBnalBniiiiiiriiEiiBgiami 

■r»winirii 

EEHE 

BHlnEHnEli 

lEa 



EEHE 

BHlnEHEini 

IBEl 


■tomiiwil 

EdEH 

fiHillBnaBiWUill 

im 



eeheh 

paalKiiiiniitHi 

\ma 


■IiIiIliIilM 

EEHEH 

^HlHEIEEIEll 

IBQ 



EdEH 

^llHEIEEXni 

\ma 



EEHEH 

BglBnamiiiiii 

IBS 

lEHilBgiTItiltlliMiaEHig; 

■Iililliltill 

EEHEH 

^HlHEIEiEni 

IBS 


BriiiiriiiM 

E^EH 

^HlnEHUEii 

IBQ 

lESllEIEIEIinEHBiEEc 

■Wiiiiim 

HtUE 


IBEl 

lERIilBliiriWMOlgMEIllcIi 


EdEH 

bhIhehehii 

IBEl 

WiWBlilMlMillBiMEglWcI 

■ninBimii 

ESI EE 

bhIheheed 

IBEl 

lEEHlEIEXlEIElEHEIEEB 

BMilBHM 

IKIET 

BHIHEHEIE] 

IBEl 


■imiBimi 

E^SiEU 

BHinEHEin 

IBS 

lEHlBginilllliTilBiVJlfctaKIcg 

BMiIBIMil 

Ed EL 

bhIhehieei 

IBia 


■HUlKiWi 

^HEL 

bhIheoeieii 

IBS 


BMilBUM 

bw-bET 

BHlnEHIIE] 

IBS 


■niiiBiiii 

Ed El 

BHlnEHiin 

1^ 



EdE 

BHlmEBd 

lEI 

lEniBiiiniiiiiiiiiERaEiiKn 


EdE 

BHlmEBEn 

1^ 


■niniiiinil 

EdE 

BHlniEEEIEl 




ESIE 

BHlniEEEni 

\EM 


■niniiinin 

EdE 

BHlniEEIEEl 

1^ 


■wniiiwi 


BHlniEEiED 

1^ 


■niniiyiM 

EdE 

BHlmEEUE] 


lEgaBiirniiinnmgciEgBEy 


EdE 

BHlmEEnn 



BWliBIiTiIil 

EdE 

BgllBlililMiM 


MiHlBlimtllilillKIilifAlBi; 

■niiiBHnn 

IdE 

bibBuimiimi 

1^ 


■HriBMW 

IKilE 

B^liniiiiinii 


EHclBliinilliingfigEfiimi 

BMIiBMH 

EHIE 

gacilniiiiHH 

■aa 

■iHlBliiniinililWiaKiWI. 

■IiHiUTiTil 

EdEH 

BgllBniiBiMil 

Klil 


■MIiBIMI 

EEHE 

BglBiinamiB 

EB 

ElgilBlimilUMKnilEHmi 

■MMilPl 

EdE 

BHlUIiiniil 

EB 

ii(i).-v^BiinitiiniKni».u»i.- 

BMMUII 


BHlnniBiiEi 

msM 


BMIBiWiM 

EdEH 

BTiilnniiWiiii 

EH 

■naaBhitummiiKnclKlBE 

BMIHtlill 

EdEH 

BHinnituMB 

■c^ 

■iiiaBiiKtiiiiitiiKiEiKiim 

BMKiMM 

Ed El 

BaliniiiiiiM 

■tlcl 

EIHlEmE&mnHBHEE 

BMIliMH 

EdE 

BHlmtBtMii 

EH 

EHllEIIIEIEQinHBZlEB 

BWIBiHiIil 

EdEH 

BgllBiHHlHHl 

Ea 

■iigaBiiiniiiMigTOEiaT- 

BFiKBiHiH 

EEHEH 

BalBinmniB 

EH 


BFiKiiKM 

EEHE 

BHBBUIIiUM 

EH 

■U.-MBlilUliKIlKIElEUT 

■imumi 

EdE 

BHliniiiKH 

EH 

■iHilBliimriliMKFJilKagR 

KWIBMiIil 

EdEH 

gHiBlBmannni 

EH 


BMIBMiFI 

EdEH 


■cCT 


■WiBinnl 

EdE 

^HlmHEXEl 

EH 


BMIBIiKI 

EEHEH 

BgllBIUBMil 

■cia 

■iMlBgiliillMilKRlKaBR 

BMIBIBIil 

EdEH 

it^BnnBiMii 

IcTil 

EHilBlinillMlKFglKilgR 

■MIBIMI 

EdEH 

j^walmiBiiiii 

EH 

EH 

E^ I EmmEl EB EE 
Ey#^BginiiiiiigFyiKa»E 

BMIBIIM 

KWIBIIH 

EdEH 

EdEH 

gaalniiBiirii 



To Use This Table: 


To convert a binary byte to decimal, hex, or octal, find the binary byte In one of the leftmost columns, and 
read the converted value In the appropriate column In the same row. For example, the octal equivalent of 
binary 0000 1110 (first column) Is 016 (fourth column). 


See Also; 


1.02. Hexadecimal to Binary Number Conversion 

1.10. Octal to Binary Number Conversion 

1.11. Decimal to Binary Number Conversion 




















Section 1: General Information 


1.07. BINARY TO SIGNED DECIMAL NUMBER CONVERSION 




























Numeric Conversions 
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1.08. OCTAL TO DECIMAL NUMBER CONVERSION 


Octal 

Dec 

040 

32 

041 

33 

042 

34 

043 

35 

044 

36 

045 

37 

046 

38 

047 

39 

050 

40 

051 

41 

052 

42 

053 

43 

054 

44 

055 

45 

056 

46 

057 

47 


Octal 

Dec 

020 

16 

021 

17 

022 

18 

023 

19 

024 

20 

025 

21 

026 

22 

027 

23 

030 

24 

031 

25 

032 

26 

033 

27 

034 

28 

035 

29 

036 

30 

037 

31 


Octal 

Dec 

060 

48 

061 

49 

062 

50 

063 

51 

064 

52 

065 

53 

066 

54 

067 

55 

070 

56 

071 

57 

072 

58 

073 

59 

074 

60 

075 

61 

076 

'W 

077 

63 


Octal 

Dec 

120 

80 

121 

81 

122 

82 

123 

83 

124 

84 

125 

85 

126 

86 

127 

87 

130 

88 

131 

89 

132 

90 

133 

91 

134 

92 

135 

93 

136 

94 

137 

95 


Octal 

Dec 

100 

64 

101 

65 

102 

66 

103 

67 

104 

68 

105 

69 

106 

70 

107 

71 

110 

72 

111 

73 

112 

74 

113 

75 

114 

76 

115 

77 

116 

78 

117 

79 


Oclal 

Dec 

000 

0 

001 

1 

002 

2 

003 

3 

004 

4 

005 

5 

006 

6 

007 

7 

010 

8 

oil 

9 

012 

10 

013 

11 

014 

12 

015 

13 

016 

14 

017 

15 


Octal 

Dec 

140 

96 

141 

97 

142 

98 

143 

99 

144 

100 

145 

101 

146 

102 

147 

103 

150 

104 

151 

105 

152 

106 

153 

107 

154 

108 

155 

109 

156 

110 

157 

111 


Octal 

Dec 

160 

112 

161 

113 

162 

114 

163 

115 

164 

116 

165 

117 

166 

118 

167 

119 

170 

120 

171 

121 

172 

122 

173 

123 

174 

124 

175 

125 

176 

126 

177 

127 


To Use This Table: To convert an octal value to decimal, find the octal value In one of the left columns and read the 

corresponding decimal value In the column to the right. For example. 067 octal Is 55 decimal. 

Note: Octal Is rarely used for values greater than 128 decimal. 

See Also: 1.03. Hexadecimal to Octal Number Conversion 

1.06. Binary Number Conversions 
1.13. Decimal to Octal Number Conversion 


1.09. OCTAL TO HEXADECIMAL NUMBER CONVERSION 


Octal 

Hex 

060 

30 

061 

31 

062 

32 

063 

33 

064 

34 

065 

35 

066 

36 

067 

37 

070 

38 

071 

39 

072 

3A 

073 

3B 

074 

3C 

075 

3D 

076 

3E 

077 

3F 


Octal 

Hex 

140 

60 

141 

61 

142 

62 

143 

63 

144 

64 

145 

65 

146 

66 

147 

67 

150 

68 

151 

69 

152 

6A 

153 

6B 

154 

6C 

155 

6D 

156 

6E 

157 

6F 


Octal 

Hex 

120 

50 

121 

51 

122 

52 

123 

53 

124 

54 

125 

55 

126 

56 

127 

57 

130 

58 

131 

59 

132 

5A 

133 

5B 

134 

5C 

135 

5D 

136 

5E 

137 

5F 


Octal 

Hex 

100 

40 

101 

41 

102 

42 

103 

43 

104 

44 

105 

45 

106 

46 

107 

47 

110 

48 

111 

49 

112 

4A 

113 

4B 

114 

4C 

115 

4D 

116 

4E 

117 

4F 


Octal 

Hex 

040 

20 

041 

21 

042 

22 

043 

23 

044 

24 

045 

25 

046 

26 

047 

27 

050 

28 

051 

29 

052 

2A 

053 

2B 

054 

2C 

055 

2D 

056 

2E 

057 

2F 


Octal 

Hex 

160 

70 

161 

71 

162 

72 

163 

73 

164 

74 

165 

75 

166 

76 

167 

77 

170 

78 

171 

79 

172 

7A 

173 

7B 

174 

7C 

175 

7D 

176 

7E 

177 

7F 


Octal 

Hex 

020 

10 

021 

11 

022 

12 

023 

13 

024 

14 

025 

15 

026 

16 

027 

17 

030 

18 

031 

19 

032 

1A 

033 

IB 

034 

1C 

035 

ID 

036 

IE 

037 

IF 


Octal 

Hex 

000 

00 

001 

01 

002 

02 

003 

03 

004 

04 

005 

05 

006 

06 

007 

07 

010 

08 

oil 

09 

012 

OA 

013 

OB 

014 

OC 

015 

OD 

016 

OE 

017 

OF 


To Use This Table: To convert an octal value to hexadecimal, find the octal value In one of the left columns and read the 

corresponding hexadecimal value In the column to the right. For example, 127 octal Is 57 hex. 


Note: 


See Also: 


Octal Is rarely used for values greater than 128 decimal. 
1.03. Hexadecimal to Octal Number Conversion 
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1.10. OCTAL TO BINARY NUMBER CONVERSION 


Octal 

Binary 

100 

0100 0000 

101 

0100 0001 

102 

0100 0010 

103 

0100 0011 

104 

0100 0100 

105 

0100 0101 

106 

0100 0110 

107 

0100 0111 

110 

0100 1000 

111 

0100 1001 

112 

0100 1010 

113 

0100 1011 

114 

0100 1100 

115 

0100 1101 

116 

0100 1110 

117 

0100 1111 

120 

0101 0000 

121 

0101 0001 

122 

0101 0010 

123 

0101 0011 

124 

0101 0100 

125 

0101 0101 

126 

0101 0110 

127 

0101 0111 

130 

0101 1000 

131 

0101 1001 

132 

0101 1010 

133 

0101 1011 

134 

0101 1100 

135 

0101 1101 

136 

0101 1110 

137 

0101 1111 


Octal 

Binary 

040 

0010 0000 

041 

0010 0001 

042 

0010 0010 

043 

0010 0011 

044 

0010 0100 

045 

0010 0101 

046 

00100110 

047 

00100111 

050 

0010 1000 

051 

0010 1001 

052 

00101010 

053 

0010 1011 

054 

0010 1100 

055 

0010 1101 

056 

0010 1110 

057 

0010 1111 

060 

0011 0000 

061 

0011 0001 

062 

0011 0010 

063 

0011 0011 

064 

0011 0100 

065 

0011 0101 

066 

0011 0110 

067 

0011 0111 

070 

0011 1000 

071 

0011 1001 

072 

0011 1010 

073 

0011 1011 

074 

0011 1100 

075 

0011 1101 

076 

0011 1110 

077 

0011 1111 


Octal 

Binary 

140 

0110 0000 

141 

0110 0001 

142 

01100010 

143 

01100011 

144 

0110 0100 

145 

01100101 

146 

01100110 

147 

01100111 

150 

0110 1000 

151 

0110 1001 

152 

0110 1010 

153 

0110 1011 

154 

0110 1100 

155 

0110 1101 

156 

0110 1110 

157 

0110 1111 

160 

0111 0000 

161 

0111 0001 

162 

0111 0010 

163 

0111 0011 

164 

0111 0100 

165 

0111 0101 

166 

0111 0110 

167 

0111 0111 

170 

0111 1000 

171 

0111 1001 

172 

0111 1010 

173 

0111 1011 

174 

0111 1100 

175 

0111 1101 

176 

0111 1110 

177 

0111 1111 


Octal 

Binary 

000 

0000 0000 

001 

0000 0001 

002 

0000 0010 

003 

0000 0011 

004 

0000 0100 

005 

0000 0101 

006 

0000 0110 

007 

0000 0111 

010 

0000 1000 

011 

0000 1001 

012 

0000 1010 

013 

0000 1011 

014 

0000 1100 

015 

0000 1101 

016 

0000 1110 

017 

0000 1111 

020 

0001 0000 

021 

0001 0001 

022 

0001 0010 

023 

0001 0011 

024 

0001 0100 

025 

0001 0101 

026 

0001 0110 

027 

0001 0111 

030 

0001 1000 

031 

0001 1001 

032 

0001 1010 

033 

0001 1011 

034 

0001 1100 

035 

0001 1101 

036 

0001 1110 

037 

0001 1111 


To Use This Table: To convert an octal value to binary, find the octal value In one of the left 

columns and read the corresponding binary value In the column to the right. 
For example 057 octal is 0010 1111 binary. 


Note: 


Octal Is rarely used for values greater than 126 decimal. 


See Also: 1.06. Binary Number Conversions 

1.06. Octal to Decimal Number Conversion 
1.09. Octal to Hexadecimal Number Conversion 



Numeric Conversions 


Ml 


1.11 DECIMAL TO BINARY NUMBER CONVERSION 


fg?a 

Binary 1 

mim 

i.HM.l.I.I.l 

mm 

mmnuMi 

mm 

KIMiMH 

mm 

nimmmi 

tm 


eeh 

liHriMHI 

jpg 


gpiti 


KEa 

liUtigMiIrl 

nig 


Ksa 

■muMHiM 

KEa 

HIMHll 

KEa 

liKIiglMil 

KfigI 

umiMum 

Dd 

MIMUM 

on 

WIMHII 

na 

nmunttlil 

nici 

umiinmi 

EKl 

■imimiM 

EEB 

uniimm 

am 

HHliiMil 

BH 

iimiiniii 

ina 

IiKIlilIM 

no 

■iiiiiimi 

iFPl 

i»Klg[tMi| 

KFH 

iiKigr»ii» 

KFa 

liHIlMM 

EFSi 

MUIMII 

iRl 

liHlglMil 

iFa 

nniBimi 

gRa 

umBimi 

KBa 

IiKIBHIl 

gRl 

iniinimmn 

gpgl 

gIiIiI»l»Wi» 

ilcTil 

gfiMiIiIilM 

ggn 

gtiWiliIiKI 

IlcBl 

■nwimnin 

ilclcl 


HtTl 

■imimnw 

gRia 

■niinumi 

iicTa 


ilea 

Kntiiiniini 

gPia 

glililig|i»»l 

ilcgl 


gETil 

■tiHIiMililH 

KD 

gPMtllMI 

KS 

gMiMHM 

143 

10001111 1 



1 Binary \ 

mm 

lliltlllt&lilil 

EEl 




El 

iliTiHgtliKI 


innnnmin 

El 

iliMIIilWI 

El 

liMIHIM 

El 

IIiIiUltKII 

1^ 


El 

■muKHini 

El 


El 

filiHHiHI 

El 


El 

IiTiKlIMI 

El 

IiliHlinil 

El 

HHliKilil 

El 

lilMiliItlilil 




ItHiMiMM 

El 


El 

■uniiiiiniii 

El 

■■inuniwi 

El 

wrililiHH 

El 


ma 

■nMtluMil 

El 


El 

MMiIMM 

ma 

KWilMH 

ma 

IiIMiglMil 

mm 

■HHIiBHUl 

ma 

■nnnmni 

ma 


El 

fcawBunnn 

El 


Ea 


El 

IilMliMIl 

El 

lilMliltilil 

ES 


ES 

■iltiilillM 

Ea 


Ea 

■nniKnuiii 

Ea 

hhukhihi 

Ea 

gilMlMM 

EH 

lilMgMIl 

Eai 

iiWilUtiM 

Eai 

■nwinii 

ehi 

ItiMHIM 

95 

0101 1111 1 



I^EZSSi^B 

Iei 

IIiIiMiMiMJ 

n: 

IIiMiMiMtii 


IgiTiWiliMM 

IKI 

IftTiMiMtHI 

m 

IliTiIiMilMJ 

5 

ig«TiTtI«IiiHI 

6 

jgiTiIiIiliinil 

7 

inniinumM 

8 

ig»T»WilI«IiIil 

9 

IIiIiMilMill 

■a 

jgiWiIigWM 

m 

linmuMWiM 

■a 

jgiTiWtlirilil 

■Q 

iliWiIillMI 

■a 

iniiiiiiBiim 

ma 

ilililiMHII 

ma 

IiIiMliIiIiTil 

mm 

gilililliliMI 

ma 

■mniiniiM 

ma 


El 

IiWilgilMil 

El 

giWiIIiIWI 

g^ 

■muiMim 

El 

liIiMMiini 

El 

liIiMltiWil 


■umiBinni 


nwnanim 


fiMilirini 

El 

IiIiMgltiM 

El 

liliTtWIMl 

Ea 

MiIiilUM 

EH 

IiIiMgllll 

gtg 

■iIiIIiIiIiHIil 

Ea 


EHI 

liIiHiIiIiIM 

Eai 


■ca 


EH 


Ea 

liIiHiIiKM 

Ea 

Plillilillll 

Ea 

■iIiHigliWil 

EH 

liIiHilIiMI 

Ea 

lilglilMM 

Ea 

ItlilMMH 

EH 

PIilMIMil 

Ea 

|i!i||ig»i» 

Ea 

lilillilUM 

3z] 

0010 1111 1 


Dec 

Blnanr 1 


lIiItlliliMil 




iriMltlilM 






glMlilWI 




lIiMliHII 


■niiianwH 






IPMIWH 


iliMglMil 


iMiHIMI 


IMiWIIH 


IMilHHI 


■wniiwmi 


■niniinim 


■ninnniw 


IMIiMiKI 


gfiiriliHiM 


■MimiMi 


IBirTiKtil 


IMItliiHI 


iiiiitgriWii 


iiiiPiiiiiii 


itiIIilHH 


IMMHII 


iriTTillIiW 


BUlIiBHUI 


iPililUM 


iiiHigmi 


IHlIiWiW 


IMIHiIill 


gIiKg«I«iH 




■nuMUM 


■WllHWI 


■imumn 


IKIIiKII 


iratgriTiiii 




gliKlMM 


■wianiii 


BWiBinm 


iriKiiMi 


IMIillM 

191 

1011 mil 



BUEHSmM 

gRl 


gplcl 

■munwiii 

mm 

lIMiliHH 

gpg 

ilMilrliKI 

EES 

lIMiEMil 

Ea 

fcinnnmii 

Ea 

glMiliKH 

gEgl 

HWiIiIHI 

iTOil 


EilM 

■IMiItiHI 

Eig 

ilMilHM 

E»R1 

gnililfiKI 

EQ 

glMilltiTil 

Eig 

ainuniiii 

Eig 

iHiMIIM 

Eig 

lIMtgllll 

Eig 

■miiiimin 

Eig 


Elil 

tmiBiiinii 

Ell 

UMliHII 

EH 

lIMliHiM 

EF1 


EEl 

■IHliKH 

EH 

ilHIiKH 

EH 

lillillliWiI 

EB 

IlIHlIiHI 

EH 

mtiiiriHii 

EH 

HhiMUtn 

EH 

iiMiiriiii 

EH 

iglHlIHI 

EH 

inwiiiM 

EH 

jgiHum 

Egl 

illlMiWiH 

EH 

iiUMiIiMI 

EH 

IHIMiMtil 

EH 

iBminniii 

EH 

lillliliiMil 

EH 

iniMin«ii 

EH 

IHIMiHH 

Ecll 

igllHiHil 

EcH 

miMMiiii 

EH 

iiiiMMin 

Etgl 

imiigHH 

EH 

IBIlfilFiFn 

EH 

iiiiMiMg 

EH 

miiiiiriii 

EcH 


EH 

iBiiiiBml 


Fgg 


EH 

liligtMtlil 

Ell 

UHliItHI 

EH 


EH 

HHliMII 

EH 

ilHKMil 

Eg 

IIIIKHI 

EH 

illlliHIil 

EH 

miiiFin 

EH 

iIHgPWil 

EH 

illlgliHI 


ilHlKW 

Ell 

nif iirtl 

EH 

iHIllMil 

EiH 

■mainii 

EgM 

■HfUM 

Eig 

Hllgini 


To Use This Table: To convert a decimal byte value, find the decimal byte value In one of the left 

columns and read the corresponding binary value In the column to the right. For 
example, 43 decimal is 0010 1011 binary. 


See Also: 


1.06. Binary Number Conversions 
1.10. Octal to Binary Number Conversion 
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Section 1: General Information 


1 . 12 . DECIMAL TO HEXADECIMAL NUMBER CONVERSION 


Dec 

Hex 

40 

28 

41 

29 

42 

2A 

43 

2B 

44 

2C 

45 

2D 

46 

2E 

47 

2F 

48 

30 

49 

31 

50 

32 

51 

33 

52 

34 

53 

35 

54 

36 

55 

37 

56 

38 

57 

39 

58 

3A 

59 

3B 


Dec 

Hex 

100 

64 

200 

C8 

300 

12C 

400 

190 

500 

1F4 

600 

258 

700 

2BC 

800 

320 

900 

384 


Dec 

Hex 

80 

50 

81 

51 

82 

52 

83 

53 

84 

54 

85 

55 

86 

56 

87 

57 

88 

58 

89 

59 

90 

5A 

91 

5B 

92 

5C 

93 

5D 

94 

5E 

95 

5F 

96 

60 

97 

61 

98 

62 

99 

63 


Dec 

Hex 

60 

3C 

61 

3D 

62 

3E 

63 

3F 

64 

40 

65 

41 

66 

42 

67 

43 

68 

44 

69 

45 

70 

46 

71 

47 

72 

48 

73 

49 

74 

4A 

75 

l4B" 

76 

4C 

77 

4D 

78 

4E 

79 

4F 


Dec 

Hex 

1.000 

3E8 

2.000 

7D0 

3.000 

BBS 

4.000 

FAO 

5.000 

1388 

6.000 

1770 

7.000 

1B58 

8.000 

1F40 

9.000 

2328 

10.000 

2710 

20.000 

4E20 

30.000 

7530 

40.000 

9C40 

50.000 

C350 

60.000 

EA60 

70.000 

11170 

80.000 

13880 

90.000 

15F90 

100.000 

186A0 


Dec 

Hex 

20 

14 

21 

15 

22 

16 

23 

17 

24 

18 

25 

19 

26 

1A 

27 

IB 

28 

1C 

29 

ID 

30 

IE 

31 

IF 

32 

20 

33 

ITT 

34 

"l2" 

35 

23 

36 

24 

37 

25 

38 

26 

39 

27 


Dec 

Hex 

1 

01 

2 

02 

3 

03 

4 

04 

5 

05 

6 

06 

7 

07 

e 

08 

9 

09 

10 

OA 

11 

OB 

12 

OC 

13 

OD 

14 


15 

OF 

16 

10 

17 

11 

18 

12 

19 

13 


To Use This Table: To convert a decimal value to hexadecimal, find the decimal value In one of the left 

columns and read the corresponding hexadecimal value In the column to the right. 

If you are converting a decimai number iarger than 100, you may have to perform 
several steps, adding the results together. For example, to convert 12345 Into hex, 
first obtain the hex value of decimal 10000 (271 OH), then add this to the value for 
2000 decimal {7D0H), then add this to the value for 300 decimal (12CH), then add this 
to the value for 45 decimal (2DH). The result Is 3039H. Remember that the numbers 
you are adding are in hexadecimal. 


See Also: 


1.01. Hexadecimal to Decimal Number Conversion 
1.04. Hexadecimal Addition Tables 


1.13. DECIMAL TO OCTAL NUMBER CONVERSION 























■iHcgHil 





KlOtfl!!!! 

KIMMil 















weiamm 

EQI 


EH 

MFim 

EH 

Mfm 

EH 

■WtM 

EH 

Ml'ZU 

EH 


EH 


EH 


EH 


EH 


EH 

■icy.a 

EH 

■Wf 

EH 


EH 


EH 

■m 

EH 

WcM 

EH 

MEtiM 

EH 


EH 


Eil 





gPIil 



IKEEH 

Kiiia 

■ESH 

im 


EiTil 

■ESH 



fm 


mi 


mi 






ESI 

El 



msim 

El 

wssm 

El 

msm 


msm 




■IiV 

lEl 


■H 



MblM 

lEI 

MEm 

ra 


El 


El 


EH 

■Ilea 


msm 

msM 

■in 

El 

■m 

EH 

mwm 



igg 

EH 

EE 

EH 


EH 

Esa 

EH 


EH 


EH 


EH 

E^ 

EH 

EHI 

EH 

E^ 

EH 

ESI 

EiM 

E^ 

El 

ESI 


ESI 

El 

El^ 

El 

E^ 


E^ 


ESI 


EQI 

El 

mnm 

El 

mfim 



teiSFia 

■H 

giWcl 

El 

murzm 

El 

■ivn 

ma 



■■HI 

El 

■iHiB 


Miam 


■»IcM 

El 


El 


El 


El 


El 

EEH 

EH 

eeh 

■cH 

mtivM 

EH 

Egn 

EH 

ESI 

EH 

EEH 

EH 

mnm 

EH 

msm 



fejggfl 

eb 

giitia 

B 

■iIiH 

■cm 

■iTiH 

Kl 

EEH 


■cIiH 

■J 

■iWM 

■■ 

EEH 


EH 



MEM 

■■IKM 

EH 


■H 

EIH 

■H 

EIH 




EIH 

■H 

BHil 

■H 

BHa 

■H 

aiHj 


To Use This Table: To convert a decimal value to octal, find the decimal value in one of the left columns and read 

the corresponding octal value In the column to the right. If you are converting a decimal number 
larger than 100, you may have to perform the conversion In steps, adding the results together. 
For example, to convert 12345 Into octal, first obtain the octal value of decimal 10000 (23420), 
then add this to the value for 2000 decimal (3720), then add this to the value for 300 decimal 
(454), then add this to the value for 45 decimal (55). The result Is 30071. Remember that the 
numbers you are adding are in octal. 


See Also: 1.03. Hexadecimal to Octal Number Conversion 

1.06. Binary Number Conversions 
1.08. Octal to Decimal Number Conversion 
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Section 1: General Information 


1.15. COMMON 8086 FAMILY DATA FORMATS 


Byte 
Word 
Double Word 


HIGH-ORDER WORD 
<-- Most-SIgnIfIcant 

< . Byte 3 .> 

[address n+l) 

<. Byte 2 .> 

LOW-ORDER WO 

<. Byte 1 .> 

RD (address n) 

Least-Significant -> 

<. Byte 0 .> 

71 61 51 41 31 21 11 0 


151 141131121 111 101 91 8 

71 61 51 41 31 21 11 0 



311 301291 281 271261 251 24 

231221 211201 191 18l 17116 

15114I 13112I 111 10I 91 8 

71 61 51 41 31 21 11 0 


Sign Bit (If used) 


Note: Numbers in boxes are the bit numbers; note that the bit numbering starts with the least-significant bit labeled zero. 


Integer Storage Abilities _ Smallest Integer Value _ Largest Integer Value 


Nibble 1 Binary | 

1 

1 

1 

0 1 

15 

3 0 

1 

1 

1 

1 


Bvte\± I Two's complement 1 

7 6 0 

1 

1 

1 

-128 1 

1 

1 

127 

Word l± 1 Two's complement 1 

15 14 0 

1 

1 

-32,768 1 

1 

1 

32,767 

Double Word \± 1 Two's complement 

1 1 

-2,147,483,648 | 

2,147,483,647 

31 30 

0 1 

_L 



Note: Numbers beneath boxes indicate bit numbers (the high number is the most significant). 


See Also: 1.14. Two's Complements 

1.16. Common Numeric Data Formats 

1.17. Common String Formats 


1.16. COMMON NUMERIC DATA FORMATS 

8087 Word Integer 


14 


8087 Short Integer 


8087 Long Integer 


63 


8087 Packed Decimal [±~ 


79 


8087 Short Real 


31 


8087 Long Real 


63 


8087 Temporary Real [±~ 


IEEE Floating Point [t~ 


Two's complement 1 


Two's complement 


Two's complement 


Unused I 


18 consecutive 4-bit packed decimal values 


Biased exponent (127) I Significand 


23 22 


Biased exponent (1023) I 


Significand 


Biased exponent (16363) I I 


Explicit 1.0 

-U 


64 63 62 
1.0 assumed 


Significand 


Biased exponent (3FFH) I Significand" 


□ 

0 


□ 

0 


(Continued) 
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1.16. Common Numeric Data Formats (continued) 


1.0 assumed 


MASM Long Real (DO) 


MASM Short Real (DD) 


I Biased exponent (81 HI l± I Slonlflcand 

63 56 55 54 

1.0 assumed 

_ / _ 

IBIased exponent (81 m l± I Stanlticand I 

31 24 23 22 0 


□ 

0 


Notes: • Numbers beneath boxes indicate bit numbers (high=most significant). 

• A bit value of 1 in the sign position (±) indicates the value is negative. 

• Exponent specifies the power of two by which the significand must be raised to obtain the value of a real number. 

• Significand specifies a binary value to be raised by the exponent. 

• Note that some data formats are "normalized" (i.e., have an assumed leftmost bit of 1). Also, note that the decimal 
point in real numbers will be to the right of the leftmost digit in the significand. 

• The IEEE floating-point format has an assumed high-order bit of 1 (i.e., it is "normalized"). 

• Note that the exponent for IEEE floating point numbers is "biased" by an implementation-dependent amount. 

For the 8087, the real exponent = exponent -1023. 


Layout of 8087 Data in Memory 

Byte 

Number 


High 9 

±uuuuuuu 


iseeeeee 


1 8 



bbbtbbbb 




eeeeeeee 



1 7 

1 6 

Position 5 

fttttttt 


bbbtbbbb 


±eeeeeee 


ssssssss 


±eeeeeee 

tttttttt 

bbbtbbbb 

eeeessss 

ssssssss 

eeeessss 

tttttttt 

bbbtbbbb 

ssssssss 

ssssssss 

ssssssss 

in 4 



tttttttt 

bbbtbbbb 




ssssssss 

ssssssss 

ssssssss 

Memory 3 

1 2 ^^ 

1 1 Itttttttt 1 

Low 0 Ittmttt 1 

Htttltt 


tttttttt 

bbbtbbbb 


±eeeeeee 


ssssssss 

ssssssss 

ssssssss 

tttttttt 

tttttttt 

bbbtbbbb 

esssssss 

ssssssss 

ssssssss 

ssssssss 

tttttttt 

tttttttt 

bbbtbbbb 

ssssssss 

ssssssss 

ssssssss 

ssssssss 

tttttttt 

tttttttt 

bbbtbbbb 

ssssssss 

ssssssss 

ssssssss 

ssssssss 


Word Short Long Packed Short Long Temporary IEEE 

Integer Integer Integer Decimal Real Real Real FP 


Legend: b^binary digit 

e=exponent bit 
s=significant bit 
t=two's complement 
±=sign bit 
u=unused bit 


To Use This Table: This table shows where each bit position is stored in memory, and what it is used for. Each letter or symbol 

in the boxes represents one bit (lower right is least significant, upper left is most significant): each row 
represents one byte in memory. 



Numeric Rar 

ge Acceptabie 

to Data Format 



Range 

Precision 

Smallest Value Accepted 

Largest Value Accepted 

8087 Word Inteaer 

10M 

16 bits 

-32,768 

32.767 

8087 Short Inteaer 

10''9 

32 bits 

-2,147,483,648 

2,147,483.647 

8087 Long Integer 

10''18 

64 bits 

-9,223.372,036.854.775,808 

9.223,372,036,854,775,807 

8087 Packed Decimal 

10'‘18 

18 digits 

-(10''18)-1 

(10^18)-1 

8087 Short Real 

10''±38 

24 bits 

8.43X 10''-37 

3.37 X 10^38 

8087 Long Real 

10''±308 

53 bits 

4.19 X 10^-307 

1.67 X 10'308 

8087 Temporary Real 

10''±4932 

64 bits 

3.4 X 10^-4932 

1.2 X 10''4932 

IEEE Floating Point 



4.19 X 10''-307 

1.67 X 10^308 

MASM Long Real 



NA 

NA 

MASM Short Real 



NA 

NA 


Source: 


See Also: 


Intel 8087 Math Coprocessor Reference 

1.14. Two's Complements 

1.15. Common 8086 Family Data Formats 




l-i6 _ Section I: General Information 


1.17. COMMON STRING FORMATS 


DOS Command Line 

1 Length 

1 String 

1 


DOS Display String 

0 

1 

127 


(Int 21. Function 9) 

1_ 

0 

String 

_l_S_l 

Length+1 


ASCIIZ 

1_ 

0 

String 

I 0 I 

Length+1 


C‘ 

1 -izz 
0 

String 

1 0 1 

Length+1 


Pascal' 

BASIC A f 

iStrLenoth I 
0 

1 String 

2 

I 

Length+2 

I- 

String I 

(Microsoft BASIC) 

[Length J 
0 

Pointer I. 

1 2 

.> Pointer 

Pointer + Length 


'Not all C and Pascal compilers follow these formats exactly, but these formats are the recognized standard for each compiler. 
tNote that for BASICA, the string and the information about it are not stored consecutively in memory. 

See Also: 1.15. Common 8086 Family Data Formats 

1.16. Common Numeric Data Formats 


1.18. COMMON MEMORY AREA TERMINOLOGY 


Term 

Bits 

Possible Values 

Description 

Conventional Use 

Bit 

1 

2 

Binary digit - a single digital element 

Boolean value 

Nibble 

4 

16 

One-half byte 

Binary coded digit (0-9) or hex digit (0-F) 

Byte 

8 

256 

Standard "cell" of data, especially 
ASCII characters 

ASCII character 

Word 

16 

65536 

8086 family of CPUs deal with this 
amount of data at a time 

Short Integer: memory address 
(not Including segment) 

Double Word 

32 

4294967296 

Smailest memory area that can handle 
an 8086 seament:offset address 

Long Integers or segment addresses 

Paraqraph 

128 

NA 


Memory allocation blocks 










Common Data Formats 
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Section 1: General Information 


1.20. ASCII CONTROL CODES 


Dec 

Hex 

Binary 

1 Mnemonic 

Name 

Definition I 

0 

00 

0000 0000 


Null 

Soace filler character/used In outout tlmlno for some device drivers 1 

1 

01 

0000 0001 


Start of header 


? 

El 



Start of text 


3 

El 

ililililifiliKI 


End of text 

Marks end of data block (text) I 

4 

El 

iiiMmumnj 


End of transmission 

Marks end of transmission session I 

5 

El 



Inaulrv 


H 

m 

0000 0110 

ACK 

Acknowledgment 

"Yes" answer to queries or "ready for next transmission'/ used In I 
asynchronous orotocols for timing I 


El 

filiWtliHll 

BEL 



8 

El 

liMtMMgq 

BS 

Backsoace 


9 

El 

filiTiMMtII 

HT 

Horizontal tab 

Moves cursor oosltlon to next tab stoo on line 

IBEI 

El 

■mHHMUM 

LF 

Line feed 

Moves cursor oositlon down one line 

Iko 

E4 


VT 

Vertical tab 

Moves cursor oositlon down to next "tab line" 

■a 

VPi 

liTiWiUMil 

FF 

Form feed 

Moves cursor oositlon to too of next oaae 

■a 

El 

mmiiMHHi 

CR 

Carriaae return 

Moves cursor to left margin 


wim 


SO 

Shift out 

Next characters do not follow ASCII definitions 


EJ 

■iiiiiiiKim 

SI 

Shift in 

Next characters revert to ASCII meaning 

■a 

■FI 

liTiMIiIiIiM 

DLE 

Data link escaoe 

Used to control transmissions using "escaoe sequences" 



niminuMi 

DC1 

Device control 1 

Not defined; normally used for ON controls; usually user defined 

nr 

■a 

nnmimHil 

DC2 

Device control 2 

Not defined; normallv used for ON controls; usually user defined 

■a 

Ell 

riMiHiIiKI 

DC3 

Device control 3 

Not defined; normally used for OFF controls; usually user defined 

El 

BEI 

KiMHIifil 

DC4 

Device control 4 

Not defined; normally used for OFF controls; usually user defined 

m 

15 

0001 0101 

NAK 

Negative acknowledgment 

"No" answer to questions or "errors found, retransmit"/used in 

asynchronous protocols 


■ai 


SYN 

Synchronous idle 

Sent by synchronous devices when idle to Insure sync 

Kcl 

■ai 

liMiWiHH 

ETB 



El 

Ell 

MiMKFTiig 

CAN 

Cancel 

Indicates previous transmission should be disregarded I 


Ell 

liWillIiIiil 

EM 

End of medium 

Marks end of physical media, as In paper tape 1 

26 


0001 1010 

SUB 

Substitute 


rail 

nui 

liIiMlMIII 

ESC 

Escaoe 

Marks beginning of an Escaoe control seouence 1 

Ell 

■ai 

MiIiillMili 

FS 

File seoarator 


Ell 

■ai 

MiMlIMli 

GS 

Grouo seoarator 


30 

1E 

0001 1110 

RS 

Record seoarator 

Marker for minor portion of transmission I 

31 


0001 1111 

US 

Unit seoarator 

Marker for most minor portion of transmission 1 


Note: • ASCII control codes are sometimes used to "formalize' a communications session between communications devices. 

• DC1, DC2, DCS. DC4, FS, GS, RS, and US all have user-defined meanings, and may vary in use between sessions or devices. 

• DC4 is often used as a general "stop transmission character." 

• Codes used to control cursor position may be used to control print devices, and move the print head accordingly. Not all 
devices support the fuil set of positioning codes, however. 


See Also: 1.21 ASCII Character Set 
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1.21. ASCII CHARACTER SET 



lESUiM 

OKa 

imsmm 


iehb 

mmm 

\msmm 


IKMK 

mmsM 

imsmm 

mmm 

lEMK 

mmm 


mmm 

\msmm. 

aKi 

lEMK 

mmm 

lEMK 

EIESI 

lEMK 

mmm 

lEMK 

mmm 

lEEH 

ElEl!l 

lEMK 

EiKa 

lEMK 

mmm 

IKI9K 

mmm 

\m^K 


IKSH 

MM 

lE^K 


\msMK 


imSMK 

MU 

IK^E 

mmm 

K^l 

MM 


MM 

■ikiiMl 

MKl 

KSMI 

MK9 

KSMI 

mmm 

ESME 

mmm 

EME 

MHM 

EEME 

MBS 

EME 

BHB 

msmm 


HmEII 

M^S 

Kmi 


EME 


EME 

mmm 

EME 


EME 


■iIMB 

mm 

EI9I 

mm 

m^M 

mm 

HSBI 

mm 

K^l 


ESIE 


E3IE 


E^l 

M 

E^E 

EM 

msmw: 

mm. 

E^E 

M 

E^E 

mm\ 

E^E 

KMI 

EiaE 

mm\ 

E^E 

mm\ 

■h.-mB 

KMI 

ESME 

mm\ 

E^E 

Ml 

EOIE 

mm\ 

EME 

mm\ 

EEME 

EMI 

ESIE 

Ml 

EME 

EMI 

E^E 

EMI 

E^E 



'ASCII defines characters 0-31 to be control characters (or non-prIntIng characters). On many systems the characters will display 
shown and you can use the control sequence shown to enter these values from the keyboard. 

Note: IBM does not use the ASCII codes for all characters, using, for example, the lower 32 characters for graphics. 


See Also: 


1.20. ASCII Control Codes 
1.22. IBM ASCII Character Set 
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1.22. IBM ASCII Character Set (continued) 
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Section 1: General Information 


1.22. IBM ASCII Character Set (continued) 

Note: The line-drawing characters are given arbitrary names In this table In this manner: the leftmost component Is named first, 

followed by the word ’to,” followed by the rightmost component. Thus, If we were naming the upper-left corner of a 
single-llne box. It would be '1 to 1 upper leftIf the left side of the box were double lined. It would be '2 to 1 upper left.’ 

Source: IBM PC/XT Technical Reference, pages C-12,13 

IBM XT and Portable Technical Reference, pages 7-3 through 7-12. 

See Also: 1.21. ASCII Character Set 

1.23. IBM Keyboard Extended Function Codes 
7.012. PC 83-Key Keyboard Numbers and Scan Codes 
7.013. AT 84-Key Keyboard Numbers and Scan Codes 
7.014. AT 101/102-Key Keyboard Numbers and Scan Codes 
7.015. PS/2 Keyboard Numbers and Scan Codes 


1.23. IBM KEYBOARD EXTENDED FUNCTION CODES 


Dec 

Hex 

Octal 

Binary 

Actual Keys Pressed 

1 

01 

001 

0000 0001 

Alt + Esc 

3 

03 

003 

0000 0011 

Null character (none) 

14 

OE 

016 

00001110 

Alt * Backsoace 

15 

OF 

017 

00001111 

Shift Tab 

16 

10 

020 

0001 0000 

Alt + Q 

17 

11 

021 

0001 0001 

AH + W 

18 

12 

022 

0001 0010 

Alt + E 

19 

13 

023 

0001 0011 

Alt + R 

20 

14 

024 

0001 0100 

Alt + T 

21 

15 

025 

0001 0101 

AH + Y 

22 

16 

026 

0001 0110 

A« + U 

23 

17 

027 

0001 0111 

AK + I 

24 

18 

030 

0001 1000 

Alt + 0 

25 

19 

031 

0001 1001 

Alt + P 

26 

1A 

032 

0001 1010 

Alt + f 

27 

IB 

033 

0001 1011 

AH + 1 

28 

1C 

034 

0001 1100 

Alt + Enter 

30 

IE 

036 

0001 1110 

Alt + A 

31 

IF 

037 

0001 1111 

Alt + S 

32 

20 

040 

0010 0000 

Alt + D 

33 

21 

041 

0010 0001 

Alt + F 

34 

22 

042 

0010 0010 

Alt + G 

35 

23 

043 

0010 0011 

Alt + H 

36 

24 

044 

0010 0100 

Alt + J 

37 

25 

045 

0010 0101 

Alt + K 

38 

26 

046 

00100110 

Att + L 

39 

27 

047 

00100111 

Alt + :* 

40 

28 

050 

0010 1000 

Att + :» 

41 

29 

051 

0010 1001 

Alt + :* 

43 

2B 

053 

00101011 

Alt + \ 

44 

2C 

054 

00101100 

All + Z 

45 

2D 

055 

00101101 

AH + X 

46 

2E 

056 

00101110 

Alt + C 

47 

2F 

057 

00101111 

Att + V 

48 

30 

060 

0011 0000 

Alt-f B 

49 

31 

061 

0011 0001 

Alt + N 

50 

32 

062 

0011 0010 

Alt + M 

51 

33 

063 

0011 0011 

Att + , 

52 

34 

064 

0011 0100 

Alt + . 

53 

35 

065 

00110101 

Atl + / 

55 

37 

067 

0011 0111 

Alt -f (kevoad) asterisk 

59 

3B 

073 

0011 1011 

FI 

60 

3C 

074 

0011 1100 

F2 

61 

3D 

075 

0011 1101 

F3 

62 

3E 

076 

0011 1110 

F4 

63 

3F 

077 

0011 1111 

F5 

64 

40 

100 

0100 0000 

F6 

65 

41 

101 

0100 0001 

F7 

66 

42 

102 

0100 0010 

F8 

67 

43 

103 

0100 0011 

F9 

68 

44 

104 

0100 0100 

F10 


Dec 

Hex 

Octal 

Binary 

Actual Keys Pressed 

71 

47 

107 

0100 0111 

Home 

72 

48 

110 

0100 1000 

Up arrow 

73 

49 

111 

0100 1001 

PaaeUo 

75 

4B 

113 

01001011 

Left arrow 

76 

4C 

114 

01001100 

Center cursor 

77 

4D 

115 

01001101 

Riaht arrow 

70 

4E 

116 

01001110 

Alt + (keypad) plus 

79 

4F 

117 

01001111 

End 

80 

50 

120 

0101 0000 

Down arrow 

01 

51 

121 

0101 0001 

Pape Down 

82 

52 

122 

0101 0010 

Insert 

03 

53 

123 

0101 0011 

Delete 

04 

54 

124 

0101 0100 

Shift + FI 

85 

55 

125 

0101 0101 

Shift+ F2 

86 

56 

126 

0101 0110 

Shift+ F3 

87 

57 

127 

0101 0111 

Sh 

ft*F4 

80 

58 

130 

01011000 

Sh 

ft*F5 

09 

59 

131 

0101 1001 

Sh 

ft*F6 

90 

5A 

132 

01011010 

Sh 

fl*F7 

91 

5B 

133 

01011011 

Sh 

fl*F8 

92 

5C 

134 

01011100 

Sh 

1t*F9 

93 

5D 

135 

0101 1101 

Shift* FI 0 

94 

5E 

136 

0101 1110 

Control + FI 

95 

5F 

137 

0101 1111 

Control + F2 

96 

60 

140 

0110 0000 

Control + F3 

97 

61 

141 

0110 0001 

Control + F4 

98 

62 

142 

01100010 

Control + F5 

99 

63 

143 

0110 0011 

Control + F6 

100 

64 

144 

01100100 

Control + F7 

101 

65 

145 

01100101 

Control + F8 

102 

66 

146 

0110 0110 

Control + F9 

103 

67 

147 

01100111 

Control* FI 0 

104 

68 

150 

01101000 

Alt* FI 

105 

69 

151 

01101001 

Alt*F2 

106 

6A 

152 

01101010 

Alt*F3 

107 

6B 

153 

01101011 

Alt*F4 

108 

6C 

154 

01101100 

Alt*F5 

109 

6D 

155 

01101101 

AH*F6 

110 

6E 

156 

01101110 

AH*F7 

111 

6F 

157 

01101111 

Alt*F0 

112 

70 

160 

0111 0000 

AH*F9 

113 

71 

161 

01110001 

Alt*F10 

114 

72 

162 

01110010 

Control * PrtSc 

115 

73 

163 

01110011 

Control * Left arrow 

116 

74 

164 

01110100 

Control * Ripht arrow 

117 

75 

165 

01110101 

Control * End 

110 

76 

166 

01110110 

Control * PaDn 

119 

77 

167 

01110111 

Control * Home 

120 

70 

170 

01111000 

Alt * (upper row) 1 

121 

79 

171 

0111 1001 

Alt * (upper row) 2 

122 

7A 

172 

01111010 

Alt * (upper row) 3 


(Continued) 
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1.23. IBM Keyboard Extended Function Codes (continued) 


Dec 

Hex 

Octal 

Binary 

Actual Keys Pressed 

144 

90 

220 

1001 0000 

Control ♦ (keypad) ♦ 

145 

91 

221 

1001 0001 

Control + Down/2 

146 

92 

222 

1001 0010 

Control -f Ins/0 

147 

93 

223 

1001 0011 

Control + Del/. 

148 

94 

224 

1001 0100 

Control + Tab 

149 

95 

225 

1001 0101 

Control + (keypad) / 

150 

96 

226 

1001 0110 

Control * (keypad) asterisk 

151 

97 

227 

1001 0111 

Alt * Home 

152 

98 

230 

1001 1000 

Alt * Up arrow 

153 

99 

231 

1001 1001 

Alt + Pane Do 

155 

98 

233 

1001 1011 

Alt + Loft arrow 

157 

90 

235 

1001 1101 

Alt + Riaht arrow 

159 

9F 

237 

1001 1111 

Alt ^ End 

160 

AO 

240 

1010 0000 

Alt + Down arrow 

161 

A1 

241 

1010 0001 

Alt * Paae Down 

162 

A2 

242 

10100010 

Alt + Insert 

163 

A3 

243 

1010 0011 

Alt ♦ Delete 

164 

A4 

244 

10100100 

Alt + (keypad) / 

165 

A5 

245 

1010 0101 

Alt ♦Tab 

166 

A6 

246 

10100110 

Alt + Enter 


iDec 

Hex 

Octal 

Binary 

Actual Keys Pressed 

123 

78 

173 

0111 1011 

Alt ♦ (upper row) 4 

124 

7C 

174 

0111 1100 

Alt + (upper row) 5 

125 

7D 

175 

0111 1101 

Att + (upper row) 6 

126 

7E 

176 

01111110 

Alt + (upper row) 7 

127 

7F 

177 

01111111 

Alt ♦ (upper row) 8 

128 

80 

200 

1000 0000 

Alt ♦ (upper row) 9 

129 

81 

201 

1000 0001 

Att ♦ (upper row) 0 

130 

82 

202 

1000 0010 

Alt + - (hyphen) 

131 

83 

203 

10000011 

Att +1 (equals) 

132 

84 

204 

10000100 

Control + PqUo 

133 

85 

205 

1000 0101 

F11 

134 

86 

206 

1000 0110 

FI 2 

135 

87 

207 

1000 0111 

Shift + F11 

136 

88 

210 

10001000 

Shift ♦FI 2 

137 

89 

211 

10001001 

Control ♦ F11 

138 

8A 

212 

10001010 

Control ♦FI 2 

139 


213 

10001011 

Alt^FII 

140 

8C 

214 

10001100 

Att^F12 

141 

8D 

215 

10001101 

Control ♦ Uo/8 

142 

8E 

216 

10001110 

Control ♦ (keypad) - 

143 

8F 

217 

10001111 

Control ♦ (keypad) 5 


*Alt * ; Is listed only In IBM Technical Reference Personal Computer XT and Portable Personal Computer. The technical reference 
lists only one function for all three codes. 

Note: Extended codes are preceded by a byte of OOH. For example, OOH, 81H means Alt and Zero were held down. 

Source: IBM PC/XT Technical Reference, page 2-14 

IBM XT and Portable Technical Reference, pages 4-39 through 4-40. 

See Also: 1.21. ASCII Character Set 

1.22. IBM ASCII Character Set 
7.012. PC 83-Key Keyboard Numbers and Scan Codes 
7.013. AT 84-Key Keyboard Numbers and Scan Codes 
7.014. AT 101/102-Key Keyboard Numbers and Scan Codes 
7.015. PS/2 Keyboard Numbers and Scan Codes 


1 - 2 .'^ 




1.24. LINE DRAWING CHARACTER SET 


218 

196 

194 

191 

201 

r 


T 

1 

r? 

179 1 





195 |- 


+ 

197 

-|l80 

204 1^ 

L 


X 

J 

\i 

192 


193 

217 

200 

213 

205 

209 

184 

214 

F 

= 

X 


rr 





136 II 

198^ 


+ 

216 

^181 

199 11- 

b 


X 

d 

U 

212 


207 

190 

211 


Notes: Line characters can be drawn by holding down 

the Alt key and typing the associated three-digit 
number on the number pad 

Source: IBM PC/XT Technical Reference, page C-13 
See Also: 1.22. IBM ASCII Character Set 
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1.26. DIGIT POSITIONS IN COMMON BASES 


Platt Position Valu0 


Base 

Name 

6th Pos. 

5th Pos. 

4th Pos. 

3rd Pos. 

2nd Pos. 

1st Pos. 

2 

binary 

32 

16 

8 

4 

2 

1 

8 

octal 

32768 

4096 

512 

64 

8 

1 

10 

decimal 

100000 

10000 

1000 

100 

10 

1 

16 

hexadecimal 

1048576 

65536 

4096 

256 

16 

1 


Note: The first digit position Is the least significant. 


See Alto: 1.11. Decimal to Binary Number Conversion 

1.12. Decimal to Hexadecimal Number Conversion 

1.13. Decimal to Octal Number Conversion 


1.27. POWERS OF TWO 


Power 

Value 

Common Detinilions and Usaae 

2A1 

2 

(1 bit may have 2 possible values) (2 bytes - word) 

2A2 

4 

(4 bits > nibble, BCD Digit) (4 bytes > double word) 

2*3 

8 

(8 bits = byte, ASCII Character) 

2*4 

16 

(16 bits = word. Near Address) (16 bytes - paragraph) 

2*5 

32 

(32 bits double word. Far Address) 

2*6 

64 


2*7 

128 


2*8 

256 

(1 byte may have 256 possible values) (256 bytes = page) 

2*9 

512 


2*10 

1,024 

(1,024 bytes = kilobyte) 

2*11 

2,048 


2*12 

4,096 


2*13 

8,192 


2*14 

16,384 


2*15 

32,768 


2*16 

65,536 

(65,536 bytes - segment) 

2*17 

131,072 


2*18 

262,144 


2*19 

524,288 


2*20 

1,048,576 

(1,048,576 bytes = megabyte) 

2*21 

2,097,152 


2*22 

4,194,304 


2*23 

8,368,608 


2*24 

16,777,216 


2*25 

33.554.432 



Note: 2''15 means 2 raised to the 15th power. 

See Also: 1.15. Common 8086 Family Data Formats 

1.18. Common Memory Area Terminology 
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1.28. ASCII AND INTERNATIONAL SORT ORDERING 

In ASCII sort ordering, lower numbered ASCII characters appear before higher numbered ones, thus: 

-All uppercase characters appear before lowercase ones. 

-Characters with diacritical marks come after all other letters. 

In International sort ordering ASCII sort order Is changed as follows: 

-Characters are sorted by alphabetical position: A and a are equal and come before B. 

-Characters with diacritical marks are expanded accordingly: umlauted a becomes ae for sort orderlng,l3 becomes ss, etc. 
-Lowercase characters are applied first; for example, deJesus appears before Dejesus. 

-Norwegian, Danish, Swedish, and Finnish d. A, and umlauts are placed at the end of the regular alphabet for those countries. 


ASCII sort ordering would t reat the alphabet like this: International aort ordering would treat the alphabet like this: 



Source: Paradox 2.0 User's Guide, pages 519 through 521 

Paradox 3.0 User's Guide, pages 276 through 277 


See Also: 3.160. INT 21H, AH-65H, AL=06H - Get Collate Sequence Table 
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1.29. TRUTH TABLES FOR LOGICAL OPERATIONS 


AND __^ Off. 


Condition 1 

Condition 2 

Result 

TRUE 

TRUE 

TRUE 

TRUE 

FALSE 

TRUE 

FALSE 

TRUE 

TRUE 

FALSE 

FALSE 



Condition 1 

Condition 2 

Result 

TRUE 

TRUE 

TRUE 

TRUE 

FALSE 

■EEms 


TRUE 

FALSE 


FALSE 

FALSE 


HAND 


















NOT 

Condition 

Result 

TRUE 

FALSE 

FALSE 

TRUE 


NOR 





■DiQIiH 

■EEQI^H 












XOR 


Condition 1 

Condition 2 

Result 

TRUE 

TRUE 

FALSE 

TRUE 

FALSE 

TRUE 

FALSE 

TRUE 

TRUE 

FALSE 

FALSE 

FALSE 


To Use This Table: 


The resulting value Is read by finding a row In which the condition or conditions 
you are looking up are met, and then reading the result In the rightmost column 
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DOS Commands, Utilities, 
and Summaries 

DOS Commands 

2.01 DOS Command Summary 
2.02 Exit Codes Returned by DOS Commands 
2.03 DOS Extended Error Messages 
2.04 DOS Parse Error Messages 

DOS Command Utilities 

2.05 Editing DOS Command Lines 

2.06 Batch File Commands 

2.07 CONFIG.SYS Commands and Default Settings 

2.08 PROMPT Special Characters 

2.09 PROMPT ANSI Control Strings 

2.10 PROMPT ANSI Display Attribute Strings 

2.11 Device Driver Parameters 

DOS Utilities 

2.12 DEBUG Command Summary 

2.13 EDLIN Command Summary 

2.14 LIB Operators Summary 

2.15 LINK Parameters Summary 

2.16 DOSSHELL Program Startup Options 

2.17 DOSSHELL Program Special Key Assignments 

DOS Disk Layouts 

2.18 Directory Entries 

2.19 File Attribute Byte 

2.20 Date/Time Formats 

2.21 FAT Layouts 

2.22 Disk ID Bytes 

2.23 Disk Boot Record Layout 

2.24 Disk Partition Table Layout 

2.25 Floppy Disk Format Summary 

2.26 IBM Hard Disk Format Summary 

DOS File Layouts 

2.27 EXE File Header 

2.28 COM Program Layout 



2-2 _ Section 2: DOS Commands, Utilities, and Sum maries 

2.29 COM versus EXE File Differences 

2.30 Font File (Code Page) Layout 

2.31 Operating System Files Summary 

2.32 Included Command Files Summary 

2.33 Common File Types (Extensions) 

Other 


2.34 Typical DOS Memory Usage 

2.35 Allowable Characters in Filenames 

2.36 Filename Separator Characters 



DOS Commands 
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2.01. DOS COMMAND SUMMARY 


Command 

Type 

Net 

Function 

Syntax 

APPEND 

ext 

Yes 

Sets a search path (or data flies 

APPEND (d:]path[:[d:][pathl...](/parmsl 
/e - stores appended dirs In environment 
/X or /x:on - extends appending to function 4BH, 11H, 4EH ops 
/x:off -- turns off extended function operations 
/pathion - files having drives or paths will be processed 
/oathioff - files havino drives or oaths will not be orocessed 

ASSIGN 

ext 

Yes 

Routes disk I/O Irom one drive 
to another drive 

ASSIGN lx(:l=yl:] (...)] 

X - current drive 
v -- new drive 

AHRIB 

ext 

Yes 

Sets or displays file attributes 

AnRIB(±rl[±a)[±s][±h][d:][path](ilespec[/s] 

+r - sets read-only attribute of file 
-r" removes read-only attribute of file 
-fa - sets archive attribute of file 
-a “ removes archive attribute of file 
+s - sets system file attributet 
-s - removes system file attributet 
■fh - sets hidden file attributet 
■h - removes hidden file attributet 
/s - orocess all subdirectories to oath 

BACKUP 

ext 

Yes 

Backs up one or more files from one 
disk to another 

BACKUP d1 :[path][filespec] d2;[/parms] 
d1 - source 
d2 - destination 
/s - backs up subdirectories 

/m “ backs up only files that have changed since last backup 
/a - adds files to existing backup set 
/(isize - formats target disk; size=160,180,320.360,720,1.2,1.44 
/didate - backs up files created/modilied on or after date specified 
/tiime - backs up files created/modified on at or after time specified 
/LI:fd:1fDath1filesDec1 - olaces backuo loo in file soecified 

BREAK 

int 

Yes 

Defines status of control break check 

BREAK (ONIOFR 

CHCP* 

int 

Yes 

Displays or changes the code page 

DOS uses 

CHCP [number) 

number = a valid code oaoe defined bv COUNTRY in CONFIG.SYS 

CHDIR (CD) 

Int 

Yes 

Sets or displays current path 

CHDIR [d:][path] 

CHDIR [..) 

CD[d:][path] 

CD[..l 

.. - oarent directory 

CHKDSK 

ext 


Analyzes disk and FAT and produces 
a disk and memory status report 

CHKDSK |d:][[path[filespec]|/parms] 

/f ” fixes errors reported on disk 

/V - displays names of all files as disk Is checked 

CIS 

int 

"YeT 

Clears disolav screen 

CLS 

COMMAND 

ext 

Yes 

Starts a secondary command processor 

COMMAND [Id;]pafh][ctty-dev][/parms] 
ctty-dev - allows you to specify a different device for input and output 
/e:number - specifies environment size, in bytes (160 to 32,768) 

/p " keeps secondary command processor in memory 
/c string - executes commands specified by string, then returns 
to primary command processor 

COMP 

ext 

Yes 

Compares contents of files 

COMP [|d:]path][filespecl ][Id:]path]|filespec2][/parms] 

/d " display differences In decimalf 

/a " display differences in ASCII characterst 

/I" display number of line where difference occurst 

/n=number - compares number of lines specifiedf 

/c - performs comparison reaardless of caset 

COPY 

Int 

"Yw 

Copies a file or set of files 

COPY [/parms][d:l|path]filespec[/parms] [d:][path]|filespec][/parms] 

/V - yerifies that sectors on target disk were written correctly 
/a - copies ASCII files up to end-of-file mark 
^ - copies binary files using size of file in directory 

NOTE: first filespec is source, second is target; multiple files may be 
cooled Into a sinale file by specifying multiple sources with * sign 

CITY 

Int 

Yes 

Changes device from which you 
issue commands 

CTTY deviconame 

devIcename - AUX, COM1, COM2. COM3. COM4, or CON 
to return to standard I/O 

DATE 

int 


Sets or dIsDiavs date 

DATE fmm-dd-yyl 

DEBUG 

ext 

No 

Starts debuo prooram 

DEBUG [Idilfpathiniesoec Itestfile-oarmsll 

DELOLDOS 



Deletes all old versions of DOS from 
vour comouter 

DELOLDOS 

DEL 

Int 

Yes 

Deletes specified die or files 

DEL[d;]|path|fllespec|/parm] 

/p - prompts prior to deletion 
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Section 2: DOS Commands, Utilities, and Summaries 


2.01. DOS COMMAND SUMMARY (continued) 


Command 

Type 

Net 

Function 

Syntax 

DIR 

int 

Yes 

Lists directory entries 

DIR [d;][pathpiespec][/parms] 

/p - shows directory page at a time 
/aflilattrlbutesl - shows files matching attrlbutesf 
/oD:]sottorder] - controls order In which names are sorted! 

/s " lists all occurences In current and subdirectories! 
lb ~ lists flies one per line! 

/I - displays unsorted names In lowercase! 
he - dISDiavs directory In wide format 

DISKCOMP 

ext 

No 

Compares contents of two disks 

DISKCOMP [d1;[d2:]]{/parms] 

/I " compares only first side of disk 
/8 - compares only first 8 sectors oer track 

DISKCOPY 

ext 

No 

Copies a disk 

DISKCOPY [d1:ld2:I][/parm] 
d1 - source 
d2 “ target 

N - verifies copy is correct! 

/I “ coDles onlv first side of disk 

DOSKEYt 

ext 

Yes 

Starts resident DOS command editor 

DOSKEY (/parms][macroname=[textl] 

/reinstall - Installs new copy of DOSKEY 

/bufsize-size -- specifies DOSKEY buffer size (256-512 bytes) 

/macros - displays list of DOSKEY macros 
/history -- displays list of commands stored in memory 
/Insert or /overstrike - soecifies tvolna mode 

DOSSHELL* 

ext 


Starts DOS file manaaer shell in IBM DOS 

For syntax, see 2.16 DOSSHELL Prooram Startuo Ootions 

EDITt 

ext 


Starts DOS file editor 

EDIT[ld:][path)filespec](/parmsl 
lb - displays editor in black and white 
/g - uses fast screen updating for CGA monitors 
/h - displays maximum lines possible for current monitor 
/nohi - enables 8-color monitors to be used 

EDLIN 

ext 

Yes 

Starts line-oriented DOS file editor 

EDLIN [d:][path]filespec|/b] 
lb - lanore end-of-tile marker 

EMM386t 

ext 

No 

Enables/disables EMS for 386-equipped 
machines 

EMM386 (on|off|auto][w=on|off] [y=path) 
w - enables or disables Weitek coprocessor support 

V - soecifies location of EMM386.EXE file 

ERASE 

ext 

"YeT 

Deletes specified file or files 

ERASE [d:|(path]filespec(/parm] 

Id - oromots orior to deletion* 

EXE2BIN' 

ext 


Converts .exe files to binary format 

EXE2BIN [d:][path]filespec1 [d:|[pathl[filespec2] 
filespeci - input file 
filesDec2 - outout file 

EXIT 

int 

"y^ 

Exits COMMAND.COM and returns to 
orevious level, if one exists 

EXIT 

EXPANDt 

ext 


Expands compressed DOS 5.0 file 

EXPAND [d:][path]filespec1 (ld;l|path|filespec2[...]] destination 
filespeci - first file to exp^id 
filespec2 - second file to expand 
destination - drive or filesoec for expanded files or file 

FASTOPEN 

ext 

~W 

Keeps location of opened files on disk 
or in memo 7 

FASTOPEN d:[=numberfiles)...[/parmsl 

FASTOPEN d:i=(number1iles,numberextents)]...[/parms] 

FASTOPEN d:[=((numberfiles],numberextents)]...[/parms) 
lx “ places file cache In expanded memory 

FC* 

ext 

Yes 

Compares two files or sets of files 
and shows differences 

FC [/parms](d:][path]filespec1 [d;][path]filespec2 
/a " abbreviates ASCII output comparison 
lb - forces binary comparison (precludes other /parms) 

/c - Ignores case of letters 

/L - compares in ASCII mode 

/Lb number - sets line buffer to number of lines 

In - displays line number In ASCII comparisons 

A - doesnl expand tabs to spaces 

he - compresses white space In comparison 

/number -- specifies number of lines that must match after difference 

FDISK 

ext 

“No" 

Creates or chanaes disk oartitions 

FDISK 

FIND 

ext 

Yes 

Searches for a string of text In a file 
or set of files 

FIND [/parms] 'string* [|d:][path]filespec|...D 
/c - displays number of lines that contain a match 
n - specifies search Is not case sensitive! 

In " numbers lines 

N - displays all lines not contalnlno strino 


(Continued) 



DOS Commands 


2-5 


2.01. DOS COMMAND SUMMARY (continued) 


Command 

Type 

Net 

Function 

Syntax 

FORMAT 

ext 

No 

Formats disk lor use 

FORMAT d:[/parms) 

/I - formats disk as single sided 

/4 - formats disk as 5.25‘, 360K, double-sided In 1.2MB drive 

IB - formats 8 sectors per track 

lb - formats disk leaving space tor operating system 

/s - formats disk and copies operating systems files 

/q - deletes FAT and root directory of prev formatted diskf 

/u - unconditional format (destroy all old data)t 

/tiracks -• formats disk to number of tracks specified 

/nisectors - tornrats disk to number of sectors specified 

/vilabel" writes volume label on disk 

/f:slze - soedfies disk size (160.180.320.360.720.1.2.1.441 

GRAFTABL 

ext 

Yes 

Loads special character data Into memory 

GRAFTABL [number) 

GRAFTABL/STATTUS) 

GRAFTABL [7] 

number - 437.850.860.863. or 865 

GRAPHICS 

ext 

Yes 

Sets system to print graphic displays 
when using a color or graphics monitor 
adapter 

GRAPHICS type [profile) [/parms) 
type - COLOR1, COLOR4. COLOR8. GRAPHICS. 

GRAPHICSWIDE. THERMAL, HPDEFAULTt, DESKJETf, 

LASERJET!, LASERJETIIt, PAINTJETt. QUIETJETf, 

QUIETJETPLUSt. RUGGEWRITERf, RUGGEDWRITERWIDEf, 
THINKJETt 

profile > file containing Info on supported printers (graphics.pro) 

lb - prints background in color 

/led " prints using LCD aspect ratio 

/printboxiid - selects printbox size; kj must match profile 

It - prints black and white 

HELPt 

ext 

Yes 

Provides online info about command 

HELP [commandl 

JOIN 

ext 

No 

Logicaily connects drives 

JOIN[dl:[d2;)path) 

JOIN d: /D (to disconnect a previous JOIN) 

KEYS 

ext 

Yes 

Loads replacement keyboard driver 
if specified, or displays current setting 

KEYB[xx[,[yyy)[,[d;)[path)filespec))][/parms) 

XX = keyboard code 
yyy - code page 

/e - specifies enhanced keyboard is installedt 
number = 437.850.860.663. or 865 

LABEL 

ext 

"nT 

Creates or changes volume label 

LABEL fdiKlaben 

LOADFIXt 



Ensures that a program is loaded above 
the first 64K of conventional memory 

LOADFIX [d:)[path) filename [program-parameters) 

LOADHIGHt (LH) 

Int 

Yes 

Loads program In upper memory 

LOADHIGH (dilloathlfilesDec (parameters! 

MEM* 

ext 

Yes 

Displays amount of used & free memory 

MEM [/PROGRAM) (displays programs loaded in memory) 

MEM [/CLASSIFY) (displays status of programs in conv and upper mem) 

MEM (/DEBUG! (displays programming information and program) 

MIRRORt 

ext 

Yes 

Starts MIRROR, which records disk info 

MIRROR [d:[...))[/1) [Adrive[-entries)[...]) 

MIRROR [/u) 

MIRROR [/partn) 

/tdrive[-entrles) -• loads TSR deletion-tracking program 
/I - retains only latest Info about disk 
/u •• unloads deletion-tracking program 
/partn - saves partition Information 

MKDIR (MD) 

Int 

“YeT 

Creates subdirectory 

MKDIR (d;!oath 

MODE 

ext 

Yes 

Sets printer specifications 

Reports device status 

Sets video display mode 

MODELPT#[:)[c)[,[l)[.r)) 

MODE LPT#[cols=c)[lines=l)[retry=r) 
c - number of characters per line (80 or 132) 

1 - vertical spacing (6 or 8 lines per Inch) 

# - printer number 

r - retry action (E=orror, B=busy, R=ready, none=no retry) 
MODE[devico)[/STA[TUSD 

MODE display, n 

MODE [display),shift(,test) 

MODE con[:)[cols>m)[lines°n) 

MODE [n),tn[,T] (DOS 3.3 and earlier) 
n - number of linos on display (25,43, or 50) 
m - characters per line (40 or 80) 
shift - L for shift left or R for shift right (CGA only) 
display - 40,80. BW40, BW80, CO40. CO80, MONO 
test - alignment display 
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Section 2: DOS Commands, Utilities, and Summaries 


2.01. DOS COMMAND SUMMARY (continued) 


Command 

Type 

Net 

Function 

Syntax 




Sets serial port specifications 

Redirects parallel printer output 

Set keyboard typematic rale 

Prepares code pages 

Prepares code pages 

Selects or activates code pages 

Displays active code page 

Refreshes a code page 

MODECOM#t:)bl,(plI.(dl[.(s]l,rlID 

MODE COM# baud-b[data-dl[stop^][parlty-p][retry-r] 
b " first two digits of baud rate (IBM source Implies all digits required) 
d - number of databits (5,6,7, or 8) 

# - asyncronous port (1,2,3 or 4) 
p - parity of N (none), 0 (odd), E (even), M (mark), S (Space) 
s - number of stop bits (1,1.5, or 2) 
r - retry action (E-error, B-busy, R-ready, none-no retry) 

MODE LPT«(:].COM« 

#-port number (t ,2,3, or 4) 

MODE con[;] rate-r delay-d 
d - auto-repeat delay (1-4, In quarters of second) 
r - typematic Invertal time (1-32) 

MODE device CODEPAGE PREP(ARE]-((cp) ld:][pathlfilespec) 

MODE device CODEPAGE PREP[ARE]-((cpllst)[d:][path]filespec) 

MODE device CODEPAGE SELlECTl-cp 

MODE device CODEPAGE [/STA[TUS]] 

MODE device CODEPAGE REFIRESH] 
cp - code page number (437,850,860,863, or 865) 
collst - a list of code oaae numbers 

MORE 

ext 


Pipes paged data from stdin to stdout 

MORE < source or source | MORE 
source - a file or command 

NLSFUNC 

ext 

Yes 

Provides extended country suooort 

NLSFUNC IldillDathlfilesDecI 

PATH 

Int 

Yes 

Sets search path for commands 

PATH [ld:]pafhl;(d:]path...D 

PATH; (searches current directory only) 

PRINT 

ext 

Yes 

Puts selected files in print queue 

PRINT [/parms][[d:]|path][tllespec]...][/c][/p] 

/b:slze ~ size of internal buffer. In bytes (max 1634) 

/c - turns on cancel mode, remoyes filename from queue 
/d:deyice - specifies print deyice name (LPT1, etc.) 

/m:number - dock ticks (1-255) to print a character 
/p - turns on print mode, adds filename to queue 
/q:qsize -- number of files allowed In queue (max 32) 

/sinumber - dock ticks for print handler (1-255) 
n - deletes all files from queue 

/u:number - number of dock ticks PRINT waits lor printer (1-255) 

PROMPT 

int 

"YeT 

Sets new DOS prompt 

PROMPT (prompt] 

see 2.00 PROMPT Soedal Charaders 

OBASICt 

ext 

"YeT 

Starts QBasic 

QBasic [/parms] l[/run][d:][path|filespec] 
lb " displays QBasic in black and white 
/editor - Invokes MS-DOS editor 
/g - provides fast CGA updates 

Ih - displays maximum number of lines on screen 

/mbf" converts built-in fundions to new names 

/nohl - allows use of computer that doesnl support hi-Intensity bit 

/run - runs prooram before displavlnq It 

RECOVER 

ext 

No 

Recovers files from defective disk 

RECOVER fdilfoalhlfilesoec or RECOVER d: 

RENAME(REN) 

int 

Yes 

Renames a file 

RENAME [d:][path]tilespec1 tilespec2 
filesoec1=old name; filesoec2=new name 

REPLACE 

ext 

"Yw 

Replaces matching tiles on target 

REPLACE |d:][path]filespec1 [d;][path][filespec2][/parms] 
la - adds only new files to target diredory 

Ip - prompts before replacement 
/r - replaces read-only files 

Is - searches all subdiredorles of target diredory 

/u - replaces only files older than source 

/w - waits for disk insertion before searchina source files 

RESTORE 

ext 

“YeT 

Restores tiles that were backed up 
using the DOS BACKUP command 

RESTORE d1; d2:|path|[lilespec][/parms| 

/aidate ~ restores files modified on or after date 
/b;date - restores files modified on or before date 
/e.time - restores files modified at or earlier than time 
/Llime - restores files modified at or after time 
/m - restores files modified since last backup 

Id - displays list of files on backup without restoring themf 
/n - restores only files that no longer exist on the target disk (d2) 

Ip - prompts before restoring files 

Is - restores subdiredorles 

RMDIR (Rm 

Int 

"YeT 

Deletes a subdirectorv from disk 

RMDIR Idiloath 

SELECTV 

ext 

Yes 

Installs DOS on new disk 

SELECT 

SET 

Int 

Yes 

Sets one string of characters In the 
environment eoual to another strina 

SET(strlng-Istringl) 
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2.01. DOS COMMAND SUMMARY (continued) 


Command 

Type 

Net 

Function 

Syntax 

SETVERt 

ext 

Yes 

Sets version number DOS reports 

SETVER (d:path)[filespec n.nn] 

SETVER [d;path|[fllespec [/delete (/quIetID 

SETVER (dipath) 

fllespec " name to add to version table 

n.nn - version number to display 

/delete •• deletes version entry for specified program 

/oulet" hides messaoe dlsolaved durina deletion 

SHARE 

ext 

Yes 

Loads file sharing and locking support 

SHARE [/parms] 

/fispace " allocates space for sharing, In bytes 
/l:locks " allocates number of locks 

SORT 

ext 

Yes 

Sorts stdin data, sends to stdout 

[source] | SORT [/parms] 

SORT [/parms] <source 

It " sorts In descending order 

/■f# - sorts file using data beginning at column tt 

source - filename or command oroducino outout 

SUBST 

ext 

No 

Creates drive specifier for drive or path 

SUBST [d1:d2:path] 

SUBST d:/d 

16 - deletes a virtual drive 

SYS 

ext 

No 

Copies DOS onto disk 

SYS[d1:][path]d2: 
d1" location of system files 
d2 " destination of system files 

TIME 

Int 

Yes 

Sets, chanoes. or displays time 

TIME [hours:minutesf :secondsI.hundredthslll 

TREE 

ext 

Yes 

Graphically displays directory paths 

TREE [d:][/parms] 

/a - uses available graphic characters 
n ■■ disolavs names of all files in directory 

TYPE 

int 

Yes 

Displays contents of file on stdout 

TYPE fdillDathllilesoec 

UNDELETEt 

ext 

No 

Restores file previously deleted 

UNDELETE [[d:][path]lilespec] [/list|/all] [/dos|/dt] 

/list - lists deleted files 

/all" recovers files without prompt 

/dos •• recovers only files deleted by DOS 

/dt" recovers only files listed as deleted bv MIRROR 

UNFORMATt 

ext 

“No" 

Restores disk erased by FORMAT 
command or restructured by RECOVER 

UNFORMAT d:[/j] 

UNFORMAT d:[/u] [/I] [Aest][/p] 

UNFORMAT [/partn] [/I] 

/] ” verifies file created by MIRROR agrees with system info on disk 
/u " unformats a disk without using MIRROR file 
/I - lists every file found 

Aest" shows how unformat will recreate info on disk 
/p - sends output messages to printer 
/partn •• restores corruoted oartition table 

VER 

int 

Yes 

Disolavs DOS version number 

VER 

VERIFY 

int 

Yes 

Sets verify alter write status 

VERIFY lONlOFR 

VOL 

int 

Yes 

Disolavs volume label 

VOLfd:l 

XCOPY 

ext 

Yes 

Selectively copies groups of files to disk 

XCOPY [d:][path]filespecl [d:][path][filespec2][/parms] 

XCOPY [d:]path[lilespecl] [d:][path][filespec2][/parms] 

XCOPY d:[path][filespec1] [d:][path][filespec2][/parms] 
filespecl > source file(s); filespec2 = destination file(s) 

/a " copies source files with archive bit set 
/d:date - copies files modified on or after date 
/e - copies empty subdirectories (Is must be included) 

/m " same as /a, but turns off archive bit in source after copy 

Ip - prompts at each file 

Is " copies all subdirectories in path 

N " verifies each file as It is written 
/w " waits before coovina files 


•Applies to all versions of MS-DOS or PC-DOS beginning with 4.0. 
tApplles to all versions of MS-DOS beginning with 5.0. 

¥Does not apply to DOS 5.0. 
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2.01. DOS COMMAND SUMMARY (continued) 

Note: * Some of the above commands may not be In all versions of DOS. 

• IBM syntax specifications are followed, except this table uses file* or ’fllespec” for lllenamel.ext]’ and: 
[ ] •• Items In square brackets are optional. 

... •• optional repeats of previous Item(s) 

d: - drive (d1: -• first drive, 62: - second drive, and so on) 

/parms •• slash parameters (e.g. /a, /b, and so on) described Immediately below command syntax 
other Items -- represented with short names or mnemonics that should be self-explanatory 

Source: IBM DOS 3.3 Technical Reference, section 7 

Microsoft MS-DOS 4.0 User's Guide and Reference, Chapter 3 
Using IBM DOS 4.0, Chapters 2, 3, and 6 
Microsoft MS-DOS 5.0 User's Guide and Reference, Chapter 14 
Microsoft MS-DOS 5.0, Getting Started, pages 41 and 53 

See Also: 2.05. Editing DOS Command Lines 

2.06. Batch File Commands 
2.07. CONFIG.SYS Commands and Default Settings 
2.08. PROMPT Special Characters 
2.16. DOSSHELL Program Startup Options 
2.32. Included Command Files Summary 
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2.02. EXIT CODES RETURNED BY DOS COMMANDS 


Command 

Exit Codes 

BACKUP 

0 - Normal completion 

1 - No files were found to back up 

2 - Some files not backed up due to sharing conflicts 

3 - BACKUP terminated by user 

4 - BACKUP terminated due to error 

DISKCOMP 

0 - Compared OK; disks are duplicates 

1 " Did not compare; disks are different 

2 " Compare terminated by Control-C 

3 - Hard error; comparison not completed 

4 " Initialization error; not enouah memory. Invalid drives or syntax 

DISKCOPY 

0 - Copies OK. 

1 - Nonfatal read/write error 

2 - Copy terminated by Control-C 

3 - Fatal hard error; unable to read source or format target 

4 - Initialization error; not enouah memory. Invalid drives or syntax 

FORMAT 

0 " Format OK 

3 - Format terminated by Control-C 

4 - Fatal error 

5 " N resDonse to hard disk format oromot 

GRAFTABL 

0 - Command successful; no previous code page loaded 

1 - Table previously loaded replaced by new one 

2 " File error 

3 - Incorrect parameter; no action taken 

4 - Incorrect DOS version; no action taken 

KEYS 

0 - Command successful 

1 - Invalid syntax 

2 “ Bad or missing keyboard definition file 

3 " Could not create keyboard table In resident memory* 

4 - Error with CON device 

5 - Code page requested not prepared 

6 - Table for selected code page not found In resident keyboard table* 

7 " Incorrect DOS version; no action taken* 

REPLACE 

0 - Command successful 

2 - File not found 

3 " Path not found 

5 - Access Denied 

8 - Insufficient memory 

11 - Command line error 

15- Invalid drive* 

RESTORE 

0 - Command successful 

1 - No files found to restore 

3 - Terminated by user 

4 - Terminated due to other error 

SETVER 

0 - Command successful 

1 - Invalid command switch 

2 - Invalid filename 

3 -- Insufficient system memory to carry out command 

4 - Invalid version-number format 

5 - Entry not found In version table 

6 - SETVER.EXE not found 

7 - Invalid drive 

8 - Too many command line parameters 

9 -- Missing command line parameters 

10 - Error while reading SETVER.EXE 

11 - SETVER.EXE Is corrupt 

12 -• SETVER.EXE does not support version table 

13 -- Insufficient space In version table for new entry 

14 - Error while writina SETVER.EXE 

XCOPY 

0 - Command successful 

1 - No files found to copy 

2 - Terminated by Control-C 

4 - Initialization error; not enough memory. Invalid options 

5 - Int 24 error 


•Not In DOS 5.0. 


Version: Applies to all versions of DOS beginning with 4.0. 

Note: • Other DOS commands may return values, but are not documented. 

• A return of 0 Is virtually always Indicative of success, non-zero Indicates an error. 

Source: Microsoft MS-DOS 4.0 User's Guide and Reference, pages 36 through 141 

Microsoft MS-DOS 5.0 User's Guide and Reference, pages 370 through 590 

See Also: 2.01. DOS Command Summary 

2.03. DOS Extended Error Messages 
2.04. DOS Parse Error Messages 
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Section 2: DOS Commands, Utilities, and Summaries 


2.03. DOS EXTENDED ERROR MESSAGES 


Number 

Messaae 

1 

Invalid function 

2 

File not found 

3 

Path not found 

4 

Too many ooen files 

5 

Access denied 

6 

Invalid handle 

7 

Memory control blocks destroyed 

8 

Insufficient memory 

9 

Inyalld memory block address 

10 

Invalid environment 

11 

Invalid format 

12 

Invalid function oarameter 

13 

Invalid data 

15 

Invalid drive soeclflcatlon 

16 

Attemot to remove current directory 

17 

^ot the same device 

18 

NJo more files 

19 

Write orotect error 

20 

Invalid unit 

21 

'Jot ready 

22 

nvalid deylce reauest 

23 

Data error 

24 

Invalid device reauest parameters 

25 

Seek error 

26 

Invalid media tvoe 

27 

Sector not found 

28 

Printer out of oaoer error 

29 

Write fault error 

30 

Read fault error 

31 

General failure 

32 

Sharina violation 

33 

Lock violation 

34 

Invalid disk chanae 

35 

FCB unavailable 

36 

System resource exhausted 

38 

Out of Input 

39 

Insufficient disk soace 

80 

File exists 

82 

Cannot make directory entry 

83 

Fail on INT 24 

84 

Too many redirections 

85 

Duollcate redirection 

86 

Invalid oassword 

87 

Invalid oarameter 

88 

Network data fault 

90 

Reauired system comoonent not installed 


Note: • These errors appear when the /MSG parameter Is not used for Shell. 

• These error numbers appear as "Extended Error x" on display. 

Source: Using IBM DOS 4.0, pages 203 through 204 

Microsoft MS-DOS 5.0 Programmer's Reference, pages 447 through 449 

See Also: 2.01. DOS Command Summary 

2.02. Exit Codes Returned by DOS Commands 
2.04. DOS Parse Error Messages 
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2.04. DOS PARSE ERROR MESSAGES 


Number 

Messaae 

1 

Too manv oarameters 

2 

Reaulred oarameter mlsslno 

3 

Invalid switch 

4 

Invalid kevword 

6 

Parameter value not In allowed ranoe 

7 

Parameter value not allowed 

8 

Parameter value not allowed 

9 

Parameter format not correct 

10 

Invalid oarameter 

11 

Invalid oarameter combination 


Version; Applies to DOS 4.0 only. 

Note: • These messages appear when the /MSG parameter Is not used for Shell. 

• These messages appear as "Parse Error x" on display. 

Source: Using IBM DOS 4.0, page 204 

See Also: 2.01. DOS Command Summary 

2.02. Exit Codes Returned by DOS Commands 
2.03. DOS Extended Error Messages 


2.05. EDITING DOS COMMAND LINES 


Key 

Function 

FI 

Suoolles next character from the command buffer 

F2 

Suoolles all characters from the command buffer uo to the next character vou tvoe (e.a.. [F21[r1 is uo to r) 

F3 

Suoolles all remalnina characters from the command buffer 

F4 

Skios all characters from the command buffer uo to next character tvoed (e.a.. [F41[r1 skios to rl 

F5 

Erases orevious command buffer and reolaces it with current command line 

F6* 

Places end-of-flle marker (1AH) In the command buffer 

Esc 

Erases current command line 

“> 

Suoolles next character from the command buffer 

<"t 

Deletes character before cursor on current command line 

Backsoacet 

Deletes character before cursor on current command line 

Ctrl + H 

Removes last character from the current command line 

Ctrl + J 

Inserts a ohvsical end-of-llne but does not effect the current command line 

Ctrl + X6 

Cancels current command line, moves to next line of disolav 

Ins 

Inserts a character at current soot In the command buffer 

Del 

Deletes the character at the current soot In the command buffer 

The followina ke 

vs aoDlv only to DOS 5.0 with DOSKEY resident 

Uo Arrow 

DIsolavs orevious command In command list 

Down Arrow 

DIsolavs next command in command list 

F7 

DIsolavs list of commands stored bv DOSKEY 

F8 

Cvcies throuah stored commands starting with characters vou tvoe (tvoe chars, then F8) 

F9 

Promote for the number of a stored command 

Page Uo 

DIsolavs oldest command In command list 

Pace Down 

DIsolavs newest command In command list 

Ctrl+T 

Seoarates multlole commands on a single line 

Home 

Moves cursor to beginning of disolaved command 

End 

Moves cursor to end of disolaved command 

<” 

Moves cursor back one character In disolaved command 

--> 

Moves cursor forward one character In disolaved command 

Ctrl+<- 

Moves cursor back one word In disolaved command 

Ctrl + -> 

Moves cursor forward one word In disolaved command 

Backsoace 

Moves cursor back one character bv deleting orevious character 

Del 

Deletes current character 

Ctrl+End 

Deletes all characters from cursor to end of line 

Ctrl+Home 

Deletes all characters from cursor to start of line 

Ins 

Toggles between Insert and overstrike tvolng mode 

Esc 

Clears disolaved command from screen 


'Applies to all versions of DOS beginning with 4.0. 
tApplies to all versions of DOS beginning with 5.0. 
§May not work In all versions. 


Note; DOS keeps the last command typed In a buffer, and It Is available even after the execution of a program, 

e.g., BASICA "myprog" runs a Basle program named "myprog." After the program has finished, the DOS 
command line buffer still contains BASICA "myprog." 

Source: IBM DOS 3.3 Technical Reference, page 2-5 

Microsoft MS-DOS 4.0 User's Guide and Reference, pages 165 through 171 
Using IBM DOS 4.0, pages 12 through 13 

Microsoft MS-DOS 5.0 User's Guide and Reference, pages 166 through 174 
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2.06. BATCH FILE COMMANDS 


Command 

Function 

Svntax 

Allowable Setllnas 

Examole 

;label 

Label (destination of a 
GOTO statement) 

:strlng 

Colon followed by any 
characters or soaces 

:ENDOFBATCHFILE 

@command* 

Does not echo 
command on dlsolav 

@command 

Any valid DOS or batch 
command 

©ECHO OFF 

%number 

Substitutes command 
line oarameter 

%number 

0-9 (0-command name) 

DIR%1.%2 

%strlng% 

Substitutes environment 
variable (made with SET) 

%strlng% 

Any variable created with 
SET command 

IF %OKAY% -= "Y" GOTO YES 

BREAK 

Sets Control-C Interrupt 
status 

BREAK [ON|OFF] 

ON, OFF 

BREAK ON 

CALL 

Calls another batch file as 
a subroutine 

CALL filename 

Filename may Include 
oath 

CALL DOINST 

ECHO 

Sets echo status or 
dISDiavs strlno 

ECHO [ON|OFF] 

ECHO fstrlnol 

ON, OFF, message string 

ECHO This Is a message. 

FOR 

Performs a command for 
a set of files 

FOR %%var IN (set) DO command 

%%var (can be any 
characters exceot 0-9) 

FOR %%flle IN (DOS,WRITE) 

DO DEL %%file.DAT 

GOTO 

Branches execution to 
new location In batch file 

GOTO label 

Any valid label 

GOTO ENDOFBATCHFILE 

IF 

Controls execution 
based upon error level 

IF (NOT) ERRORLEVEL # command 

# - 0-255 

IF ERRORLEVEL 6 GOTO HEK 


Controls execution based 
upon existence of file 

IF [NOT] EXIST filename command 

Any DOS filename 

IF EXIST %1 .%2 ERASE %1 .%2 


Controls execution based 
uDon strlno comoarlson 

IF [NOT] strlng-=strlng command 

Any string or %parameter 

IF Vol—'hogan" GOTO THOM 

PAUSE 

Pauses execution until 
kev Dressed 

PAUSE [string] 

Any message string 

PAUSE Press a key to continue. 

REM 

Nonexecutable remark 

REM [string] 

Any message string 

REM Doesn't display If ECHO 
OFF or © Drecedes 

SHIFT 

Shifts command line 
parameters down one 
number 

SHIFT 

NA 

SHIFT 


•Command may be any valid DOS command. 

Version: @ Is available In DOS 3.3 and above. 

CALL Is available In DOS 3.3 and above. 

%strlng% and SET are not documented In all versions of DOS but appear starting In DOS 2.0. 
ECHO and REM should be followed by at least one nonspace character In DOS 3.0 and above. 

Source: IBM DOS 3.3 Technical Reference, pages 7-31 through 7-55 

Microsoft MS-DOS 4.0 User's Guide and Reference, pages 153 through 163 

Using IBM DOS 4.0, pages 117 through 125 

Microsoft MS-DOS 5.0 User's Guide and Reference, Chapter 14 
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2.07. CONFIG.SYS COMMANDS AND DEFAULT SETTINGS 


_ Command 

AVAILDEV.state 


|COUNTHY-xxx(.(yyyl(d:] 

ipathHfilespec) 


pEVICE°[d:l[path] 

filespec{parms] 


DEVICEHIQH=[d:][path] 

filespec{parms]§ 

DOS=hlgh|lowt,umb| 
noumb] or 
DOS=[hlgh,|low,]umb| 

noumbS _ 

DRIVPARM./d;#(/c] 


INSTALL-[d:llpath] 
fllesoec [commandllnelt 
LASTDRIVE-letter 
REMtextt_ 


_ Allowable Settings 

"true 

FALSE _ 

ON ~ enables Ctrl-C checking 

OFF-disables Ctrl-C checking _ 

n-«ofdlskbuner8,1-99 
m-max# of sectors read at once, 1-8 
lx -10000 buffers (or less If Insufficient 
memory)V 

" Country code, code page, country Info file 


Code Pages Country 

001 437,850 United States 

002 863,850 French-Canadian 

003 437,850 Latin America 

031 437,850 Netherlands 

032 437,850 Belgium 

033 437,850 France 

034 437,850 Spain 

036 652,650 Hungary 

038 852,850 Yugoslavia 

039 437,850 Italy 

041 437,650 Switzerland 

042 852,850 Czechoslovakia 

044 437,850 United Kingdom 

045 865,850 Denmark 

046 437,850 Sweden 

047 865,850 Norway 

049 437,850 Germany 

055 850,437 Brazil 

061 437,650 English (International) 

351 860,850 Portugal 

358 437,850 Rnland 

785 437 Arabic 

972 437 Israel 

081 932,850,437 Japan 

082 934,850,437 Korea 

086 936,850,437 Republic of China 

088 938.850.437 Taiwan _ 

Any DOS path and filename that 
references a valid DOS device: display.sys, 
driver.sys, printer.sys, ramdrtve.sys, or 

ansl.svs. for example _ 

Any DOS path and filename that references 
a valid DOS device that you want to load Into 

_ high memory _ 

Specifies that DOS should maintain a link to 
the upper memory area or load Itself 
In high memory 

"/d:#-physical drive #(0-255) 

/c - drive supports change line 
n-M - 0-160/180 or 320/360K disk 

1- 1.2MB disk 

2- 720K (3.5*) disk 

5- hard disk 

6- tape drive 

7- 1.44MB (3.5*) disk 

6-read/wr1te optical disk 

9-2.66MB (3.5*) disk 

/h:#-number of heads (1-99) 

/I - electrically-compattble 3.5* disk 
In - nonremovable block device 
/s.*# - sectors per track (1 -99) 

nn - tracks per side (1-999) _ 

X - # of files FOBS can open at one time (2y) 
y - # of files opened by FOBS that DOS 

cannot close automatIcallvV _ 

X - number of open files DOS can access 

(8-2551 _ 

Commandllne must be FASTOPEN, KEYB, 

NLSFUNC. or SHARE _ 

_ 

Inserts comment In CONFIG.SYS tile_ 


1 Default Settings 
TRUE 


<128K,360Kdlsk.2 
<128K, >360Kdlsk.3 
128-255K RAM - 5 
256-511KRAM.10 
512-640K RAM-15 
001,437,\country.sys 


J_ Example 

AVAILDEV-FALSE 


|COUNTRY=044,850,c:\dos\country.sys 


|DEVICEHIGH=DRIVER.SYS 


IINSTALL.FASTOPEN.EXE c:50 


^STDRIVE-H _ 

I REM Add device drivers here: 


(Continued) 
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2.07. CONFIG.SYS COMMANDS AND DEFAULT SETTINGS (continued) 


Command 

Allowable Settinas 

Default Settinas 

Examole 

SHELL.ld:][path)file 

fcommandllnel 

Allowable oommandline Is any command 
orocessor oroaram 

SHEU.-COMMAND.COM 

SHELL=C:\DOS\COMMAND.COM 

STACKS-n,s 

n-#of stacks (0-64) 
s - size of each stack (0-512) 

9,128 for AT & newer 

STACKS-12,256 

SWITCHES=yk5 

Forces enhanced kevbd to act like standard 

None 

SWITCHES-A 

SWITCHAR=char 

Anv character 


SWITCHAR-/ 


•For DOS 2.0-3.2. Beginning with DOS 3.3, If RAM S128K, BUFFERS=5: If RAM St256K, BUFFERS=10: 

If RAM 2512K. BUFFERS-15. 
tApplles to all versions of DOS beginning with 4.0 
§Applles to all versions of DOS beginning with 5.0 
¥Not In DOS 5.0 

Version: AVAILDEV and SWITCHAR are undocumented and work only In DOS version 2.x. 

COUNTRY, FOBS, and LASTDRIVE are available only in DOS 3.0 and later. 

STACKS Is available only In DOS 3.2 and later. 

DRIVPARM Is generally only used with DOS 3.2. 

Source: IBM DOS 3.3 Technical Reference, pages 4-1 through 4-44 

Microsoft MS-DOS 4.0 User's Guide and Reference, pages 277 through 296 
Using IBM DOS 4.0, pages 67 through 109 

Microsoft MS-DOS 5.0 User's Guide and Reference, pages 249 through 255 

See Also: 2.08. PROMPT Special Characters 

2.09. PROMPT ANSI Control Strings 
2.10. PROMPT ANSI Display Attribute Strings 
3.199. Country Codes 


2.08. PROMPT SPECIAL CHARACTERS 


Character 

Dlsolavs As 


Example Dlsolavs As 

$b 

Pipe ( 1 )_ 

ASCI1124 



$d 

Current system date 

Sd SnSa 


Se 


ASCII 27 

See 2.09. PROMPT 

ANSI Control StrInas 

$g 

Greater than sian ( >) 

ASCII 62 

$P$g 

C:\MYDIR> 

$h 

Destructive backsoace 

ASCII 8 

111 III 1,1 III 111 M 

09:30:25 C:\MYDIR> 

$1 

Less than slan ( < ) 

ASCII 60 

$l$n$a 


$n 

Current drive letter 

Drive Is $n$a 


$p 



Path Is C:\MYDIR> 

$q 

Eauals sian (= ) 

ASCII 61 


Drive = C> 

$t 


Time Is $t 

Time is 09:30:25.93 

$v 

DOS version number 

$v 

IBM Personal Comouter DOS Version 3.20 

$_ 

Carriage return/line feed 

ASCII 13,10 

$t$h$h$h$_$p$g 

9:30:25 

C:\MYDIR> 

$$ 

Dollar sian ($ ) 

ASCII 36 

Time is SSSa 

Time Is $> 

Anv other 

Treated as character typed 

This Is a oromot 

This Is a oromot 


Version: Applies to all versions of DOS beginning with version 2.0. 

Note: Examples assume that the current system date is September 5,1986, the current time Is 9:30:25:93, and 

the current logged drive and directory are C:\MYDIR. 

Source: IBM DOS 3.3 Technical Reference, page 7-177 

Microsoft MS-DOS 4.0 User's Guide and Reference, pages 111 through 112 
Using IBM DOS 4.0, pages 47 through 48 

Microsoft MS-DOS 5.0 User's Guide and Reference, pages 545 through 546 

See Also: 2.09. PROMPT ANSI Control Strings 

2.10. PROMPT ANSI Display Attribute Strings 
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2.09. PROMPT ANSI CONTROL STRINGS 


Stiina 

Function 

Sel #:# f 

Moves cursor to row (first #) and column (second #1 oosltlon 

$e[ -« h 

Sets display mode according to number (#): 0 - 40x25 monochrome 

1 - 40x25 color 

2 - 80x25 monochrome 

3 - 80x25 color 

4 - 320x200 color graphics 

5 - 320x200 monochrome graphics 

6 - 640x200 monochrome graphics 

7 - wrap at end of line 

14 - 640 X 200 color* 

15- 640x350 mono* 

16- 640x350 color* 

17 = 640 X 480 color* 

18 - 640 X 480 color* 

19 = 320 X 200 color* 

$e[ .# 1 

Resets display mode according to number (#): 0 - 40x25 monochrome 

1 - 40x25 color 

2 - 80x25 monochrome 

3 - 80x25 color 

4 - 320x200 color graphics 

5 = 320x200 monochrome graphics 

6 = 640x200 monochrome graphics 

7 = do not wrap at end of line 

$e #:...:#m 

Sets dISDiav attributes (see 2.10. PROMPT ANSI Dlsolav Attribute Strlnos) 

$e #:# p 

Reasslans first kev (first #) to second (second #) or remao kev (first #) to ASCII strina 

$e #.''strlna'':D 

Reasslans kev (#) to strina (in auotes) 

Se s 

Saves current cursor oosltlon 

$e u 

Restores cursor to saved oosltlon 

Se #A 

Moves cursor uo number of rows Indicated bv # (ianored if cursor on too line) 


Moves cursor down number of rows Indicated bv # (ianored if cursor on bottom line) 

Sef #C 

Moves cursor riaht number of columns Indicated bv # (ianored if cursor in last column) 

Sel #D 

Moves cursor left number of columns Indicated bv # (ianored If cursor in first column) 

MF 




$eLH_ 




Sef 2J 1 


$eLK_ 







'First documented In MS-DOS 4.0. 

Version: Applies to all versions of DOS beginning with version 2.0. 

Note: • There should be no spaces In the ANSI control strings. 

• $e represents the Escape character (ASCII 27). 

Source: IBM DOS 3.3 Technical Reference, pages 3-1 through 3-20 

Microsoft MS-DOS 4.0 User's Guide and Reference, pages 299 through 308 
Microsoft MS-DOS 5.0 User's Guide and Reference, pages 263 through 269 

See Also: 1.21. ASCII Character Set 

1.23. IBM Keyboard Extended Function Codes 

2.08. PROMPT Special Characters 

2.10. PROMPT ANSI Display Attribute Strings 
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Version: 'Applies to all versions of DOS beginning with version 2.0. 

•Parameters 30-47 conform to ISO 6429 standard. 

Note: • No spaces may appear In the string. 

• $e represents the Escape character (ASCII 27). 

Source: IBM DOS 3.3 Technical Reference, page 3-15 

Microsoft MS-DOS 4.0 User's Guide and Reference, pages 300 through 301 
Microsoft MS-DOS 5.0 User's Guide and Reference, pages 269 through 272 


See Also: 


2.08. PROMPT Special Characters 
2.09. PROMPT ANSI Control Strings 
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2.11 DEVICE DRIVER PARAMETERS 


Device Driver 

Svntax 

Parameters 

Examole 

ANSI.SYS 

devlcfl-[drlv 0 :][path)an 8 l. 8 ys(/xll/k) 

lx remaps extended keys 

Independently on 101-key 
keyboard 

/k Ignores extended keys on 

101-kev keyboard 

device-ansl.sys/x 

DISPLAY.SYS 

devlc«-[d:][path]dlsplay.sys con|;]- 
(type(.[codepagel(.n,mD) 

typo-MONO, CGA, EGA, LCD 
code 437 United States 

page - 850 Multilingual (Latin 1) 

852 Slavic (Latin ll)§ 

860Portug^ 

863 French-Canadlan 

865 Norway 

n - number of additional code pages 
m - number of subfonts/code oaae 

device=display.sys con:-(ega,850,2) 

DRIVER.SYS 

devlce»<Jr1ver.sys /d:#(/c][/f:#] 

[/h:#][s:#](/t:#l 

l&M - physical drive # (0-127) 

/c - drive supports change line 
n-M - 0-160,160,320, or 360K disk 

1.1.2MB disk 

2-720K (3.5*) disk 

7-1.44MB (3.5*) disk 

9-2.86MB (3.5-) disk 
/h:# - number of heads (1-99) 

/s:# - sectors per track (1 -99) 

A:# - tracks oer side (1-999) 

device=driver.sys /d:1A:2/h:2/s:9A:80 

EMM3e6.EXE§ 

device°[d:](path]emm386.exe 

[on|off|auto][memoryl[w=on|off] 

(mx|frame»addressi/pmmmm] 

[pn3address]|xcmmmm-nnn] 

[l=mmmm-nnnn][b=address] 

(L=mlnXMS][axaltregs)[h=handles] 

[d«nnn][ram][noems] 

on activates driver 

oft suspends driver 

auto sets driver to auto mode 

memo 7 amount of memory (16-32768) 

w=on weitek coprocessor support 

w=off no weitek support 

mx x-1-14 and specifies page 

frame to use (see source) 
frame specifies page frame location 

directiy (i.e., actual address) 

/p mmmm Is address of frame 

p n is page number 

address is segment address 

X mmmm-nnnn is range of 

addresses to block 

1 mmmm-nnnn Is range of 

addresses to use 

b addtress is lowest segment 

address available for EMS 

L minXMS is minimum of 

memory available after load 
a altregs is number of ait reg 

sets to allocate (0-254) 
d nnn Is kilobytes of memory 

to resen/e for buffered access 
(16-256) 

ram access to both exp memory 

and upper memory area 
noems access to upper memory area 

but not expanded memory 
h handles Is number of 

handles to use (2-255) 

device-emm386.exe frame=d000 
x=EOOO-ECOO h-127ram 

HIMEM.SYS 

devjce>[d;][path]hlmem.sys 

[/hmamin>im][/numhandles>n] 

[/inti 5»xxxx]|/machlne:xxxx] 
i/a20oontrol;on|otf] 

[/shadowram;on|off] 

[/cpuclock:on|ofq 

Aimamin amt of memory in K program 
must use before it can use 
high memory area (0-63) 

/num max EMB handles that can 

handles be used simultaneously 

(1-128) 

Anti 5 xxxx Is amout of extended 

memory In K for INT15H 

Interface (64-65535) 

/machine coded value Indicating 
machine A20 handler 
(see source) 

device=himem.sys /machine:ps2 

- 


(Continued) 
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2.11 DEVICE DRIVER PARAMETERS (continued) 


Device Driver 

Syntax 

Parameters 

Examole 

PRINTER.SYS 

device=[d;][path]prlnter.sys 

lpt#=(tyfpe[.codepage[....I][,n]) 

type-4201,4208,5202 
code 437 United States 

page- 850 Multilingual (Utin 1) 

852 Slavic (Latin ll)§ 

860Portug^ 

863 French-Canadlan 

865 Norway 

n - number additional code oaaes 

device=prlnter.sys Ipti =(4201,437,2) 

RAMDRIVE.SYS* 

device-ramdrtve.sys ld][sj[ell/e|/a] 

d - disk size In K 

s-sector size In bytes (126,256, 

512, or 1024) 

e - root dir entries (4-1024) 

/e - use extended memory 
/a - use expanded memory 

device=ramdrive.sys 16 512 64 /e 

SMARTDRIVE.SYSt 

devlce=(d:)[pathlsmaftdfv.sys l#][/al 

# - size of cache in K 
/a - use expanded memory 

device=smartdrv.sys 1024/a 


‘IBM DOS users should see Information on VDISK.SYS (page 84 of Using IBM DOS 4.0). 
fApplles to all versions of DOS beginning with 4.0. 

§Applles to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 4.0 User's Guide and Reference, pages 297 through 313 

Using IBM DOS 4.0, pages 76 through 99 

Microsoft MS-DOS 5.0 User's Guide and Reference, pages 591 through 619 
See Also: 2.07. CONFIG.SYS Commands and Default Settings 


2 . 12 . DEBUG COMMAND SUMMARY 


Command Syntax 

Function 

Examole 

Example Exolanation/Comments 

A 

Assemble statements into memory 
immediately followina last assembly entry 

A 

Assemble statements at current pointer 

Entry continues until ENTER pressed at start of line 

A [address] 

Assemble statements Into memory 
beoinnina at address 

A100 

Assemble statements at 100H 

Entry continues until ENTER pressed at start of line 

C range address 

Compare two blocks of memory 

C100L20 200 

Compare 32 (20H) bytes at 100H to 

32bvtesat200H 

D 

Dump (display) contents of memory 
startina followina last position displayed 

D 

Display memory at current pointer 

D [address] ¥ 

Dump (display) contents of memory 
startina at address 

D208 


D [range] 

Dump (display) contents of memory of 
ranae specified 

D 100 L600 

Display 600H bytes of memory, starting at DSiOlOO 

E address 

Enter hex bytes of data beginning 
at address specified 

EDS:50 

Enter data beginning at 50H in Data Segment 

Entry continues until ENTER pressed: SPACE skips 

E address [list] 

Enter list of bytes beginning 
at address specified 

E 100 20 20 

Enter two spaces starting at 100 H 

In current seament 

F range list 

Fill memo 7 range with sequence of 
bytes in list 

FDSiOOLOFTEH' 

Enter five repetitions of TEH at start of Data Segment 

Extra items In list beyond end of ranae are lanored 

G 

Go (begins execution) at 
current instmction (CS:IP) 

G 

Execute instructions at CS:IP 

G [=address] 

Go (begins execution) at address 

G=100 

Start execution at 0100H in current CS 

G [=address [addresslisi]) 

Go (begins execution) at address 
with breakpoints specified in addresslist 

G=10010A213 

Same as above, but break if 

10AH or 213H reached 

H valuel value2 

Hex math performed (add 2 to 1, subtract 

2 from 11 on yaluel and value2 

H0F8 

Add 8 to OF, subtract 8 from OF 

Results displayed on next line 

1 porladdress 

Input one byte from portaddress 

I2E6 

Get input from port 2E6H 

Results displayed on next line 

L 

Load file (whose file specification is at 

CS:80) bwlnnlna with lenoth byte 

L 

Load file whose name and type are at CS:80 

File loaded beoinnina at CS;100 

L [address] 

Load file (whose file specification is at 

CS:801 beoinnina at address 

L506 

Load tile beginning at 506H in memory 

COM/EXE files always loaded at CS:100. however 

L [address [drive 
sector 1 sector211§ 

Load sector2 disk sectors from drive, 
beoinnina with sectorl. Into address 

LDS:100 2 0 3 

Load first three sectors of drive C 
beoinlno at DS:100 

M range address 

Move memory from range to new address 

M100L10 500 

Move 16 bytes from 100H to 500H 

Moves performed w/o loss of memory during transfer 

N[lilespec]t 

Name of file to place at CS:61 and In FCBs 

N cidebug.com 

Prepare debug.com tor use 
by debuaoer 

0 porladdress byte 

Send a bvie to specified port 

02E6 FF 

Send FFH to port 2E6H 


(Continued) 
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2.12. DEBUG COMMAND SUMMARY (continued) 


Command Syntax 

Function 

Example 

Example Explanatlon/Comments 

P 

Proceed to end of call, loop. Interrupt, 
or reoeat strlno Instruction 

P 

Execution starts at CS:IP 

P uses same svntax as T(race) 

P [•address] 

Proceed from address to end of call, loop, 
InterruDt. or reoeat Instruction 

P-1044 

Execution starts at CS: 1044 

P uses same svntax as T(race) 

P [-address] [value] 

Proceed from address to end of call, loop, 

Int. or reoeat. or lor value Instructions 

P-1044 10 

Execution starts at CS:1044 for 
no more than 16 bvtes 

Q 

Quit DEBUG 

Q 

DEBUG Is terminated Immediately 

Working memory NOT saved bv this command 

R 

DIsolav all reolsters 

R 

DIsolav current contents of all registers 

R registemame* 

Display contents of registemame and 
allow entry of new value 

RAX 

Display AX contents and wait tor new value 

Pressing only ENTER leaves contents unchanged 

S range list 

Search the range of memory lor the 
contents In list 

S 100 LI 00 TEH- 

Search for pattern TEH’ in 100H bytes starting 
atCS:100H 

T 

Trace a single Instruction 

T 

Trace Instructions from CS:IP, 
dlsolav registers 

T [-address] 

Trace a single instruction at address 

TCS:106 

Trace instructions from CS:106H, 
diSDiav registers 

T [-address] [value] 

Trace value Instructions beginning 
at address 

T10010 

Trace 16 instructions from CS:100H 

0-trace forever (same as G) 

U 

Unassemble Instructions at CS:IP 

U 

Display disassembly of 20H bytes of instructions 
atCS:IP 

U address 

Unassemble Instructions at address 

U100 

Display disassembly of 20H bytes of instructions 
at 100H 

Urange 

Unassemble Instructions for range bytes 

U 100 108 

Display disassembly of Instructions 
trom100Hto108H 

W 

Write file (named at CS:81 H) to disk 
(80H contains number of bvtes) 

W 

Write file in memory to disk 

BX:CX must contain # of bvtes to write 

W [address] 

Write file (named at CS:80H) to disk 
beoinnina with bvte at address 

W108 

Write file beginning at 108H in memory to disk 

BX:CX must contain # of bvtes to write 

W [address [drive: 
sectorl sector211 

Write data at address to drive starting with 
sectorl tor sector2 sectors 

W108203 

Write first three sectors to drive C 
from memory at 108H 



XA8 

Allocate 6 oaoes of exoanded memory 

XD Ihandlell 




XM[lpage][ppage] 

[handlell 

Maps logical page of expanded memory 
to a physical oaae of memory 

XM 5 2 0003 

Maps logical page 5 of handle 0003 to physical 
page 2 

XS 

Disolavs exoanded memory status 

XS 

Disolavs current status 

•Valid registers are: AX, BP. BX. CS. CX. Dl. DS, DX, ES, F, IP. PC, SI. SP. and SS. 

To set flags, use the following two-character mnemonics: 


Flaa 

Set 

Clear 

Overflow 

OV 

NV 

Direction 

DN (Decrement) 

UP (Increment) 

Interrupt 

El (Enable) 

Dl (Disable) 

Sign 

NG (Negative) 

PL (Plus) 

Zero 

ZR 

NZ 

Auxiliary Carry 

AC 

NA 

Parity 

PE (Even) 

PO (Odd) 

Carry 

CY 

NC 


tMS-DOS 4.0 allows multiple filenames to be used In the N command. 

^Applies to all versions of DOS beginning with 5.0. 

§DOS 5.0 says last number Is the number of sectors. 

¥Not in DOS 5.0. 

Note: Lowercase names In command syntax Indicate Items you replace with values. 

Source: IBM DOS 3.3 Technical Reference, pages 13-15 through 13-58 

Microsoft MS-DOS 4.0 User's Guide and Reference, pages 235 through 274 
Microsoft MS-DOS 5.0 User's Guide and Reference, pages 399 through 431 

See Also: 6.110. Symbolic Debugger (SYMDEB) Command Summary 
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2.13. EDLIN COMMAND SUMMARY 


Command Syntax 

1 Function 

Examole 

Examole Exolanatlon/Comments 

A 

Append lines from file to memory 

A 

Append lines from file until 75% of memory Is full 

Aoblies onlv If file Is too large to tit Into memory 

(#)A 

Append # lines from file to memory 

5A 

Append 5 lines from file 

llinel C 

CoDV current line to line 

IOC 

Copy current line to line 10 

[Iine1],[line2],line3 C 

Copy range of line 1 to line 2 to area 
beolnnlno with line 3 

1,2,X 

Copy lines 1 and 2 to lines 3 and 4 

[line1],(llne2],line3[,count] C 

Copy range of line 1 to line 2 count 
times to area startina at line 3 

1,2,3,2C 

Copy lines 1 and 2 to lines 3 and 4,5 and 6 

D 

Delete current line from memotv 

D 

Delete current line 

|line1].[line2]D 

Delete range of lines between line 1 
and line 2 from memonr 

1,3D 

Delete lines 1 through 3 


Edit current line 


Edit current line 

line 

Edit line number soecified 

10 

Edit line number 10 

E 

End EDLIN and save file 

E 

End EDLIN and saves changes to tile 

Saves original as file.BAK 


Insert line at current line 


Insert new line in front of current line 

llinel 1 

Insert line before line soecified 

101 

Insert new line in front of line 10 


Ust 23 lines (11 before current, 
current. 11 aftercurrent) 

L 

Show current line in context 

Iline11(.line21 L 

Ust lines from line 1 to line 2 

1.1 OL 

Show lines 1 through 10 

[Iine1],[line2].line3 M 

Move range from line 1 to line 2 to 
area beolnnlno at line 3 

1,5,10M 

Move lines 1 through 5 to line 10 (through 14) 

[line1,]+n,line3M 

Move linel plus the next n lines to 
area beolnnlno at line 3 

5,10,8m 

Moves 10 lines beginning at line 5 to line 8 

P 

Ust next 23 lines and move current line 
to last one dlsolaved 

P 

Page through lines in file 

[Iine1][,line2] P 

Ust lines from line 1 to line 2, 
move current line to line 2 

1,10P 

Ust first 10 lines and makes line 10 
the current one 

Q 

Quit EDLIN without saving changes 

Q 

Leaves EDLIN 

User is promoted before leaving EDLIN 

Rstring1''Zstring2* 

Replace string 1 with string 2 from 
line after current line to last line 

Rteh^ZTEH 

Replace Teh* with "TEH* from next line to EOF 

[Iine1][, Iine2] R [stringl] 
[''ZslrinQ21* 

Replace string 1 with string 2 in lines 
from line 1 to line 2 

1,7Rmy''zour 

Replace "my" with "our* in lines 1 through 7 

S string* 

Search tor string from next line 
through last line in memory 

SIBM 

Search for 'IBM* in lines starting with next one 

If no string soecified. uses last string searched for 

[line1][,line2]S[stringl* 

Search for string In range of lines 
from line 1 to line 2 

1,10SIBM 

Search for ‘IBM* in lines 1 through 10 

If no string soecified. uses last string searched for 

T filespec 

Transfer contents of file into 
memory starting before current line 

TAUTOEXEC.BAT 

Transfer contents of AUTOXEC.BAT to file 

[line] T filespec 

Transfer contents of file into 
memory starting before line 

10TCONFIG.SYS 

Transfer contents of CONFIG.SYS to area 
before line 10 

W 

Write lines from memory to file 
until 75% of memory is available 

W 

Write lines to file until 75% of memory is free 

Needed only If file is too large to fit into memory 

[#1W 

Writes # lines from memory to tile 

10W 

Write 10 lines to file 

Needed only if tile is too large to fit into memory 


*ln some versions of DOS, a ? before the command letter (R or S) will cause the system to prompt for replacement or search string. 

Note: • EDLIN Is considered obsolete in DOS 5.0. Use EDIT Instead. 

• Lowercase names In command syntax indicate items you replace with values. 

• In general, If a line number Is omitted from a command, the current line number Is used. 

Source: IBM DOS 3.3 Technical Reference, pages 8-11 through 8-36 

Microsoft MS-DOS 4.0 User's Guide and Reference, pages 173 through 205 
Microsoft MS-DOS 5.0 User's Guide and Reference, pages 460 through 481 
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2.14. LIB OPERATORS SUMMARY 


LIB general command form: 

LIB [llbfile foaaeslzel operators f.nistflle1UJnewllb]U:U 


Ooerator 



Examole Explanation 


Add contents of oblect or library file to the library 


Add NEW.OBJ code to YOUR.LIB library 


Delete module from the library 

LIB YOUR-MINE 

Delete module MINE.OBJ from 

YOUR.LIB library 


Extract object module from library, place In new flleV 

LIB YOUR.LIB*MY.OBJ 

Delete module MY.OBJ from YOUR.LIB 
and Diace It In file MY.OBJV 


Delete existing module and replace with new one 

LIB YOUR-+MY 

Delete module MY.OBJ from YOUR.LIB, 
then add new MY.OBJ to library 


Extract object module from library and delete It 

LIB YOUR.LIB-*MINE 

Delete module MINE.OBJ from YOUR.LIB 
and save It In file MINE.OBJ 


VIn DOS 4.0, * copies the module from the library to an object file of the same name. The module remains In the library. For example. If 
you type LIB YOUR.LIB * MY.OBJ from the LIB command line, module MY.OBJ Is copied from YOUR.LIB library to fill MY.OBJ. DOS 
4.0 allows you to provide Input by responding to prompts, using a response file you have created, or entering Input at the command line. 

Version: Not In DOS 5.0. 

Note: • Operations are performed in this order: 1) erasures and removals, 2) additions. 

• Library files have an assumed type of LIB If not explicitly referenced; object files have an assumed type of OBJ. 

Source: IBM DOS 3.3 Technical Reference, pages A-3 through A-8 
IBM DOS 4.0 Technical Reference, pages 7-3 through 7-4 


2.15. LINK PARAMETERS SUMMARY 


LINK general command form: 

LINK objiist, runttUe, mapfflle, llbllst[parameters]...; 

LINK obiectfiles fJexecutablemifJmaDfllenilbranrfllelimDarmsl 


1 Parameter* 

Function 

Comments 

l/CfPARM/0(ALLOCl:# t 

Sets max # of Daraaraohs needed bv orooram 

Nonnallv 65.535 (all addressable memory) 

U{%\1 f 

Defines data to be at high end of DGROUP 

Default is to load data at the low end of DGROUP 




/ElXEPACKjt 

Packs executable files 

Removes repeated bytes, optimizes load-time 
relocation table 

/HEILPlt 

Shows list of ODtions 


/HIIGH] 

Causes run image to be placed as high In 
memory as possible 

Default is to place the file as low in memory as possible 

/LjINENUMBERSjV 

Causes line numbers and addresses In Input 
modules to be Included In list file 


/M[AP] 

Usts all public symbols defined in Input 
modules and their run file locations 

The public symbols are listed at end of the list file 

/NODfEFAULTLIBRARYSEARCHlt 

Ignores library names found In obiect file 


/NOlIGNORECASElt 

Treats uooer- and lowercase letters differently 


/N0G[R0UPASS0CIATI0N]t 

Ignores group associations when assigning 
addresses to data and code Items 

Used only with early versions of FORTRAN or Pascal 

/OfVERLAYINTERRUPTI:# t 

Sets interrupt # of overlay loading routine 

In range of 0 to 255 

/PIAUSE] 

Directs LINK to pause before creation of 

EXEfile 

Message is displayed to change diskettes prior 
to creating EXE file 

/SE[GMENTSI:#t 

Process no more than # of segments indicated 

In range of 1 to 1024 

/ST(ACK]:size' 

Overrides stack directive In source 

Maximum Is 65536; If an odd number, 1 is subtracted 
for even boundary (hex number format: Ox#) 

/X£ 

Sets number of segments EXE file can contain 

Default is 256 segments: limits are 0 to 1024 segments 

/oe 

Links object modules created by version 1 of 

Pascal or FORTRAN compilers 



•Portion of parameter In brackets Is optional. 

tMS-DOS 4.0 is first to document this option; other versions may Include some options. 

§DOS 3.3 says /D[SALLOCATION] while DOS 4.0 says /D[SALLOCATE] Is correct. 

¥DOS 3.3 says /L Is minimum abbreviation, while DOS 4.0 says /LI Is minimum. 

'DOS 3.3 says IS is minimum abbreviation, while DOS 4.0 says /ST Is minimum. 

£Llsted only In the DOS 3.3 Technical Reference. 

Version; Not In DOS 5.0 

Note: Parameters may be added to the four prompts LINK displays when Invoked as LINK <Enter>. 

IBM DOS 3.3 Technical Reference, pages 12-14 through 12-18 
Microsoft MS-DOS 4.0 User’s Guide and Reference, pages 207 through 233 


Source: 
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2.16. DOSSHELL PROGRAM STARTUP OPTIONS 


MS-DOS 4.0 at 

td PC-DOS 4.0 Startup Options 

Ootlon 

Function 

Comments 

n 

Default oromot 


i/r..."i 

Defines title for oromot oanel 

Put title between ouotes (max 40 chars) 

r/i"...i 

Defines Instructions lor oromot oanel 

Put Instruction between ouotes (max 40 chars) 

r/P"...i 

Defines oromot for entry field In oromot oanel 

Put oromot between ouotes (max 20 chars) 

%number 



r/D-...i 

Defines default value for entry field In oromot oanel 

Put default value between ouotes (max 40 chars) 

r/D"%value1 



f/Rl 

Clears the default value In oromot oanel entry field 


r/rnumber"! 

Sets maximum lenoth in oromot oanel entry field 

Default and maximum Is 127 chars 

f/M-e-l 

Use only existina filenames 


r/cyovaluel 

Saves run time value entered In orecedina task 

Otherwise %# will have no value 

r/F"...i 

Checks for existence of file 


/# 

Substitutes drive from which Shell started 


r%numberr 

Defines entry as variable with number as name 

Can define uo to 10 variables (0-9) 1 

l@ 

Substitutes oath in which SHELL was started 


MS-DOS S.O St 

artuo Options 

Option 


Comments 

:res 

Soeclfles screen resolution 

Valid values are 1 (low), m (medium), and h (hloh) 

n 

Soecifles screen resolution 

Used when there Is more than one choice In a cateoorv 

n 

Text mode 

Put Instruction between ouotes (max 40 chars) 

/b 

Black and white 

Put oromot between ouotes (max 20 chars) 

a _ 

Graohics mode 



‘Described In IBM source only. 


Version: MS-DOS 4.0 and PC-DOS 4.0 only. 

Note: • Multiple options may appear within one set of brackets. 

• Items shown without brackets must be entered outside the brackets. 

Source: Getting Started with IBM DOS 4.0, pages 90 through 95 

Microsoft MS-DOS Shell User's Guide, pages 97 through 101 

Microsoft MS-DOS 5.0 User's Guide and Reference, pages 454 through 455 
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2.17. DOSSHELL PROGRAM SPECIAL KEY ASSIGNMENTS 


DOS 5.0 

DOS 4.0 

Function 

Comments 



Display all levels below the selected directory 

Directory Tree kev 

Alt 


Select menu bar 


All+Esc 


Go to next application 

When Task Swapper Is on 

Alt+F4 


Quits screen and/or Shell 


Alt+Letter 


Carry out shortcut application key that you defined 


Alt+Shift+Esc 


Go to previous application 

When Task Swapper Is on 

Alf+Tab 


Tooole between applications 

When Task Swapper Is on 

Arrows 

Arrows 

Moves selection cursor on screen 


Clrl+* 


Display all directories In the tree 

Directory Tree kev 

Cfrl+/ 


Select all files In the list 


CIrl+DrIve 


Move the cursor to the drive and display Its 
directories 

Drive selection key 

Ctrl+End 


Move to end of list 


Ctrl+Esc 


Go to Shell from an application 

When Task Swapper is on 

Ctrl+Home 


Move to beginning of list 


Ctrl+Letter 


Carrv out shortcut application kev that vou defined 


ClrkShlft-t-Enter 


Start a program In the Program List and open a 
selected file In the File List 


Ctrl+\ 


Cancel the file selection In the list 


Del 


Delete the selected Item 


End 


Move to end of line or list 


Enter 

Enter 

Dompletes a command 


FI 

FI 

Displays Help Information on the topic vou pick 


F10 

F10 

Move selection cursor (select menu bar) 


F2 

F2 

Saves Information typed In text box of dialog box 


F3 

F3 

Quits screen and/or Shell 


F5 


Refresh 

Drive selection kev 

F7 


Move selected files from one directory to another 


F8 


Copy selected files from one directory to another 


Home 


Move to beginning of line or list 


Letter 


Scroll to the first item in a list that begins with a 
particular letter 


Minus (-) 


Hide the directories below the selected directory 

Directory Tree kev 

Paae Down (PdDn) 

Page Down 

Scroll to next window of information 


Page Up (PgUp) 

Page Up 

Scroll to previous window of information 


Plus (+) 


Display one level of directories 

Directory Tree kev 

Shift+Down Arrow 


Add next file In list to selection 


Shift+Enter 


Start a program and add it to the active task list 
without leaving the Shell 

When Task Swapper is on 

Shift+F8 


Turn ADD mode on or off 


Shlft+F9 


Save Shell and bring up command prompt 


Shitt+Letter 


Carrv out shortcut application kev that vou defined 


Shift+Page Down 


Add files In the next window's list to the selection 


Shift+Page Up 


Add files In the previous window's list to the 
selection 


Shift-fSpacebar 


Select files between previously selected files and 
the cursor 

In ADD mode 

Shift+Tab 

ShIft+Tab 

Move to previous selection 


Shift+Uo Arrow 


Add previous file In list to selection 


Spacebar 


Add the file at the cursor to the spacebar 

In ADD mode 

Soacebar 


Display the directory on the selected drive 

Drive selection kev 

Tab 

Tab 

Move to next selection 



F4 

Creates II mark 

Indicates separation of commands 


F9 

Display kev assignments 



Fit 

Displays Index of all Help topics 



Alt+FI 

Displays index of all Help files 



Spacebar 

Selects one or more files 



Getting Started with IBM DOS 4.0, pages 42 through 43 
Microsoft MS-DOS Shell User's Guide, pages 11 through 12 
Microsoft MS-DOS 5.0 User's Guide and Reference, pages 27 through 66 
Microsoft MS-DOS Help Keys 


Source: 
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2.18. DIRECTORY ENTRIES 


Offset 

Lenath 

Description 

Format 

Comments 

0(0) 

8 bytes 

Filename 

ASCII chars, or special code If first char: 

OOH - name never used 

05H - first character of name Is really E5H 
E5H - file was used, but has been erased 
2EH - entry Is a directorvt 

Must be padded with spaces to till field 

8 181 

3 bvtes 

File tvoe (extension) 

ASCII chars. 

Must be oadded with soaces to fill field 

B(11) 

byte 

File attribute byte 

Bit codes: Bit 0 - read-only 

Bit 1 - hidden 

Bit 2 - system 

Bit 3 B volume label 

Bit 4 3 directory 

Bit 5 s archive 

Bit 6 = UNUSED 

Bit 7 - UNUSED 

See 2.19. File Attribute Byte 

Cf12) 

10 bvtes 

RESERVED 



16(22) 

word 

Time file last updated* 

Coded word: (unsigned 16-blt Integer) 

Time - Hr*2048+Mln*32+Sec+2 

See 2.20. Date/Time Formats 

18(24) 

word 

Date file last updated* 

Coded word: (see above) 

Date = (Yr-1980)*512+Mon*32+Dav 

See 2.20. Date/Dme Formats 

1A(26) 

word 

Startlna cluster number*jS 

Word binary Integer* 

See 1.15. Common 8086 Data Formats 

1C (28) 

dbl word 

File size* 

Double word binary Inteaer* 

See 1.15. Common 8086 Data Formats 


‘Least significant byte first 

tif second byte also 2EH, cluster field contains cluster # of parent directory. 

§Flrst cluster for data space on all disks Is cluster 002. 

Note: There Is no period separating the filename and type fields. 

Source: IBM DOS 3.3 Technical Reference, pages 5-10 through 5-13 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 374 through 376 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 38 through 40 

See Also: 1.15. Common 8086 Family Data Formats 

2.19. File Attribute Byte 

2.20. Date/Time Formats 

2.35. Aliowable Characters in Filenames 

2.36. File Separator Characters 


2.19. FILE ATTRIBUTE BYTE 


Bit Number 


7 

6 

5 

A 

3 

2 

f 

0 

Meaning If Set to 1 

Meaning If Set to 0 








✓ 

Read-only file 

Read/write file 







✓ 


Hidden file 

Visible file 






✓ 



System file 

Regular file 









Volume name 

Regular file 




'V 





Directory name 

Regular file 



V 






File changed since last backup 

File unchanged since last backup 


~7 


' 





RESERVED 

RESERVED 


Version: DOS 1 .x used only bits 0-3. 

Note: • Bits 3 and 4 are mutually exclusive: you may set none, one or the other one, but not both. 

• Only one file (in the root directory) may have bit 3 set. 

• Function 43H (Get/Set File Attributes) changes only bits 0,1,2,and 5. 

Source: IBM DOS 3.3 Technical Reference, pages 5-11 through 5-12 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 374 through 375 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 46 through 47 

See Also: 2.18. Directory Entries 

3.082. INT 21H, AH=43H. AL=00H - Get File Attributes 
3.083. INT 21H, AH=43H. AL=01H - Set File Attributes 
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2.20. DATE/TIME FORMATS 


In DOS Func 

lons2AHar\ 

d 2BH. the date Is o 

assed uslna realstera. as follows: 

Element 

Realsier 

Formal 

Allowable Values 

Day of Week 

AL 

Coded value 

0-Sunday 

1- Monday 

2- Tuesday 

3- Wednesday 

4- Thur8day 

5- Frlday 

6- Saturdav 

Dav 

DL 

Binary value 

1-31 (corresDonds to date) 

Month 

DH 

Blnarv value 

1-12 (corresDonds to month number) 

Year 

CX 

Binary value 

1980-2099 (must be In this ranae) 


In DOS Functions 2CH and 2DH, the time Is passed using registers, as follows: 


Hundredths 

DL 

Binary value 

0-99 fcorresDonds to hundredths of a second) 

Seconds 

DH 

Blnarv value 

0-59 (corresDonds to seconds) 

Minutes 

CL 

Blnarv value 

0-59 (corresDonds to minutes) 

Hours 

CH 

Blnarv value 

0-23 (corresDonds to military hours) 


In directory entrlee and function 57H, the date and time are kept 
as separate IB'bIt values (least alanlfleant b)de first), as tollowa:* 


Element 

Bits Used 

Format 

Allowable Values 

Dav 

0-4 

5-blt blnarv value 

1-31 (corresDonds to date) 

Month 

5-8 

4-bit blnarv value 

1-12 (corresDonds to month number) 

Year 

9-15 

7-bit binary value 

0-119 (year biased bv 1980) 

Seconds 

0-4 

5-blt blnarv value 

0-29 (multiolv bv 2 to aet seconds) 

Minutes 

5-10 

6-bit binary value 

0-59 (corresDonds to minutes) 

Hours 

11-15 

5-bit blnarv value 

0-23 (corresDonds to militarv hours) 


•In function 57H, the 16-bit time value is set/returned In CX, and the 16-bit date value is set/returned in DX. 


Note: Note unusual format of seconds In directory entries. 

Source: IBM DOS 3.3 Technical Reference, pages 5-12 through 5-13, 6-98, 6-100 through 6-101,6-208 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 134 through 141,250, 375 through 376 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 256 through 259, and 345 through 346 

See Also: 3.013. INT 21H System Management Functions Summary 
3.054. INT 21H, AH-2AH - Get Date 
3.055. INT 21H, AH>>2BH - Set Date 
3.056. INT 21H, AH=2CH - Get Time 
3.057. INT 21H, AH-2DH - Set Time 

3.136. INT 21H, AH-57H, AL-OOH - Get File Date and Time 

3.137. INT 21H, AHii57H, AL-OIH - Set File Date and Time 
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2.21. FAT LAYOUTS 


Reserved for DOS 

From Directory Entry's — 
Starting Cluster Number 


12-blt FAT Layout 


Entry 0 

Examole Value 

Use 

0 

FF8 

Disk ID bvte 

1 

FFF 

Filler 

2 

003 


3 

004 

002-FEF - next cluster number 

4 

005 

FF0-FF6 - reserved cluster 

5 

FFF 

FF7 - cluster marked bad 

6 

000 

FF8-FFF = last cluster In file 


Note: In this example FAT, the first entry Indicates that It Is a FAT for a hard disk (FF8). The first directory 

entry In the directory for that disk has a starting cluster of 2, thus pointing to cluster number 2 In 
this table. The second cluster points to the third, the third to the fourth, the fourth to the fifth. The 
fifth cluster Is the last cluster In the file, and thus has a value of FFFH. 


Reserved for DOS 

From Directory Entry's - > 

Starting Cluster Number 


16-bltFATL 

BVOUt 

Entry 0 

Examole Value 

Use 

0 

FFF8 

Disk ID bvte 

1 

FFFF 

Filler 

2 

0003 


3 

0004 

0002-FFEF - next cluster number 

4 

0005 

FFF0-FFF6 - reserved cluster 

5 

FFFF 

FFF7 - cluster marked bad 

6 

0000 

FFF8-FFFF « last cluster In file 


Note: In this example FAT, the first entry Indicates that It Is a FAT for a hard disk {FFF8H). The first directory 

entry In the directory for that disk has a starling cluster of 2, thus pointing to cluster number 2 In this 
table. The second cluster points to the third, the third to the fourth, the fourth to the fifth. The fifth 
cluster Is the last cluster In the file, and thus has a value of FFFFH. Remember, words In the FAT are 
byte swapped (I.e., least significant byte first). 


Warning: The sources below agree with the information provided above. However, other reputable books, 

such as the MS-DOS Encyclopedia, Indicate that cluster numbers go from 2 to (F)FF6 and bad clusters 
are marked with (F)FF7H through (F)FFEH, with the last cluster in the file being only (F)FFFH. 


Source: IBM DOS 3.3 Technical Reference, pages 5-5 through 5-9 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 376 through 378 
Microsoft MS-DOS 5.0 Programmer's Reference, Chapter 3, pages 32 through 33 

See Also: 2.22. Disk ID Bytes 


2.22. DISK ID BYTES 


ID Bvte 

Tracks/side 

Sectors 

Sides 

Format 

FFH 

40 

8 

2 

5.25-Inch floDDV disk 

FEH 

40 

8 

1 

5.25-Inch floppy disk 


77 

26.or8 

1 

6-Inch floppy disk 

FDH 

40 

-9- 

2 

5.25-Inch floppy disk 


77 

26 

2 

8-Inch floppy disk 

FCH 

40 

9 

1 

5.25-Inch floppy disk 


60 

9 

2 

3.5-Inch microfloppy disk 


80 

9 

2 

5.25-Inch flooov disk 

FBH 

80 

6 

2 

5.25-Inch floppy disk 


60 

8 

2 

3.5-Inch mIcrofloDDV disk 

FAH 

80 

8 

1 

5.25-Inch floppy disk 


80 

8 

1 

3.5-Inch mIcrofloDDV disk 

FOH 

80 

18 

2 

3.5-Inch hloh-densitv microfloppy disk 

F9H 

80 

9 

2 

3.5-lnch microfloppy disk 


80 

9 

2 

5.25-Inch floppy disk 


60 

15 

2 

5.25-Inch hloh-densitv flooov disk 

F8H 

- 



Fixed disk 


Version: Beginning with DOS 2.x, the usefulness of the disk ID byte In the FAT was reduced, and It Is 

now considered meaningless, since multiple formats may have the same ID. Microsoft 
recommends that you use the Information In the media descriptor table to determine 
the type of disk being used. 

Note: • The disk ID byte is the low-order byte of the first cluster Indicator In the FAT 

(e.g., a first cluster value of FFF8H yields a disk ID byte of F8H). 

• FOH ID bytes may be used for additional media types. 

Source: IBM DOS 3.3 Technical Reference, page 5-6 

Microsoft MS-DOS 4.0 Programmer's Reference, page 379 

See Also: 2.24. Disk Partition Table Layout 

3.170. BOOTSECTOR Structure 
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2.23. DISK 

DOS 3.3 and 4 

BOOT RECORD LAYOUT 

0 Boot Record Layout 

Offset 

Lenath 

Description 

DOS Version 

0(0) 

3 bvtes 

JMP to boot code* 

DOS 3.3, 4.4 and 5.0 
boot sector structure 

3(3) 

8 bvtes 

OEM name and version 

B(11) 

word 

Bvtes oer sector 

D(131 

bvte 

Sectors oer cluster (must be a cower of 2) 

E(14) 

word 

Reserved sectors (for Dir. FAT. etc.) 

10(16) 

bvte 

Number of cooles of FAT 

11 (17) 

word 

Maximum number of root directonr entries 

13(19) 

word 

Total number of sectors In loolcal Imaoe 

15(21) 

bvte 

Media descrlotor bvte 

16(22) 

word 

Number of sectors In FAT 

18(24) 

word 

Number of sectors oer track 

1A (26) 

word 

Number of heads 

1C (28) 

word 

Number of hidden sectorsS 

DOS 3.3 and 4.0 only 

IE (30) 

word 

HO number of hidden sectorstS 

20 (32) 

dbl word 

Number of loolcal sectorstiS 

DOS 5.0 Boot i 

>ecfor Structure 

Offset 

Lenath 

Description 

DOS Version 

IE (30) 

dbl word 

Number of hidden sectors 

DOS 5.0 boot sector 
structure 

22 (34) 

dbl word 

Number of sectors If the size of the drive Is 
laroer than 32 MB. 

23 (35) 

bvte 

Drive number used Internallv by DOS 

24 (36) 

bvte 

Reserved 

25 (37) 

bvte 

Boot sionature. Always 29h. 

29 (41) 

dbl word 

Volume ID number 

34 (52) 

11 bvtes 

Volume label 

3C (60) 

8 bvtes 

Flle-svstem tvoe 


•For DOS 2.x = 3-byte near Jump. For DOS 3.x, 4.x = 2-byto short jump + NOP. 
tDOS 4.x: Number of sectors In logical Image must be 0. 

§Substantlal disagreement In meaning exists between the cited sources for these items. 


Version: Note that media descriptor bytes are not necessarily valid beginning with DOS 2.x. 

Note: OEM name and version are not always present (IBM does not use prior to DOS 4.0). 

Source: IBM DOS 3.3 Technical Reference, page 2-31 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 337 through 338 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 34 through 35 

See Also: 1.27. Powers of Two 

2.22. Disk ID Bytes 


2.24. DISK PARTITION TABLE LAYOUT 


A standard P 

1 

I 

tbia consists of four records 

at 01BEH. formatted as followa:¥ 

Offset 

Lenath 

Name 

Contents 

Position 

0(0) 

bvte 

Partition status 

00H=nonbootable: 80H=bootable 

First Partition 

1 (1) 

bvte 

Startina head 

Binary value 

2(2) 

word 

Startina sector and cylinder 

•« 

4(4) 

byte 

Partition type 

OOH-unknown 

01H-DOS with 12-bltFAT 

04H-DOS with 16-bit FAT 

05H-extended DOS partltlonf 

06H-32-bit FAT 

07H-OS/2 HPFS§ 

DBH=concurrent DOSS 

5(5) 

bvte 

Endina head 

Binary value 

6(6) 

word 

Endina sector and cylinder 

•5 

8(8) 

dbl word 

Starting absolute sector 

Binary value (least significant word first 
and bvte swaooed In each word) 

C(12) 

dbl word 

Number of sectors 

Binary value (least significant word first 
and bvte swaooed in each word) 


(Continued) 
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2.24. DISK PARTITION TABLE LAYOUT (continued) 


A standard 

artitlon 7 

able consists of four records 

at 01 BEH. formatted as follows:¥ 

Offset 

Lenath 

Name 

Contents 

Position 

10(161 

bvte 

Partition status 

OOH-nonbootable: 80H-bootable 

Second Partition 

11 (17) 

bvte 

Startlno head 

Binary value 

12(18) 

word 

Startina sector and cylinder 


14 (20) 

byte 

Partition type 

OOH-unknown 

OlH-DOSwIth 12-bltFAT 

04H-DOS with 16-bltFAT 

05H-extended DOS partitlont 

06H-32-blt FAT 

07H-OS/2 HPFS 

DBH^concurrent DOS 

15(21) 

bvte 

Endino head 

Binary value 

16(22) 

word 

Endina sector and cylinder 

* 

18(24) 

dbl word 

Starting absolute sector 

Binary value (least significant word first 
and bvte swaooed In each word) 

1C (28) 

dbl word 

Number of sectors 

Binary value Oeast significant word first 
and bvte swaooed In each word) 

20 (32) 

bvte 

Partition status 

00H=nonbootable: 80H=bootable 

Third Partition 

21 (33) 

bvte 

Startina head 

Binary value 

22 (34) 

word 

Startina sector and cylinder 


24 (36) 

byte 

Partition type 

OOH-unknown 

OlH-DOSwith 12-bit FAT 

04H-DOS with 16-blt FAT 

05H=extended DOS partitlont 

06H=32-bit FAT 

07H=OS/2 HPFS 

DBH=concurrent DOS 

25 (37) 

bvte 

Endina head 

Binary value 

26 (38) 

word 

Endina sector and cylinder 


28 (40) 

dbl word 

Starting absolute sector 

Binary value (least significant word first 
and bvte swaooed In each word) 

2C (44) 

dbl word 

Number of sectors 

Binary value (least significant word first 
and bvte swaooed in each word) 

30 (48) 

bvte 

Partition status 

00H=nonbootable: 80H=bootable 

Fourth Partition 

31 (49) 

bvte 

Startina head 

Binary value 

32 (50) 

word 

Startina sector and cylinder 


34(52) 

byte 

Partition type 

00H=unknown 

01H=DOS with 12-bit FAT 

04H=DOS with 16-bit FAT 

05H=extended DOS partitionf 

06H=32-blt FAT 

07H=OS/2 HPFS 

DBH=concurrent DOS 

35 (53) 

bvte 

Endina head 

Binary value 

36 (54) 

word 

Endina sector and cylinder 

* 

36 (56) 

dbl word 

Starting absolute sector 

Binary value (least significant word first 
and bvte swaooed in each word) 

3C (60) 

dbl word 

Number of sectors 

Binary value (least significant word first 
and bvte swaooed In each word) 


In older DOS disk partitions, the partition table Is followed bv: _ 

I 40(64) Iword ISIonature 155AAH (Indicates valid boot record) I 

‘Cylinder and sector are stored In bit-positlon-coded notation. This applies to the starting cylinder and head and 
the ending cylinder and head. See below. 

_ byte n _ I _ byte n-t-1 _ I 

cicisisisisisisicicicicicicicicl 
msb msb Isb 

The two most significant bits of byte n precede the eight bits of byte n+1 to form the ten-bit cylinder number. 

The six least significant bits of byte n form the sector number. 
tFor each extended partition, an additional partition table Is appended to the end of the original. 

§Not in DOS 5.0 

VDOS 5.0 supplies a partition table for every drive that can be peutitioned. The table consists of one or more PARTENTRY 
structures. The First Partition In the table above represents one PARTENTRY structure. 

Note: • Some manufacturers allow additional partition typos In order to divide large capacity hard disks Into several drives. 

• The partition tables begin at an offset of 1BEH In the boot record. The actual boot record is defined by the starting 
head, cylinder, and sector number, and that sector Is loaded to location 7C00H. 

Source: IBM DOS 3.3 Technical Reference, pages 9-6 through 9-16 

Tutor," PC Magazine, Sept 11,1990, pages 447 through 450 
DOS Programmer's Reference 2nd Edition (Quo), pages 215 through 218 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 48 through 49 


See Also: 


2.23. Disk Boot Record Layout 
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2.25. FLOPPY DISK FORMAT SUMMARY 


Svstem That Commonly Uses This Format 

Obsolete 

PC/XT 

AT 

Convert. 

PS/2 

Disk size 

5.25 

5.25 

5.25 

3.5 

3.5 

Disk ID bvte fin FAT)* 

FC 

FD 

F9 

F9 

FO 

Number of heads 

1 

2 

2 

2 

2 

Tracks oer side 

40 

40 

80 

80 

80 

Sectors oer track 

9 

9 

15 

9 

18 

Bvtes oer sector 

512 

512 

512 

512 

512 

Sectors oer cluster 

1 

2 

1 

2 

1 

Number of reserved sectors 

1 

1 

1 

1 

1 

Number of sectors oer FAT 

2 

2 

7 

3 

9 

Number of FATs oer disk 

2 

2 

2 

2 

2 

Number of root directory sectors 

4 

7 

14 

7 

14 

Maximum number of root directory entries allowed 

64 

112 

224 

112 

224 

Total number of sectors on disk 

360 

720 

2400 

1440 

2880 

Total number of usable sectors on disk 

351 

708 

2371 

1426 

2847 

Total number of usable clusters on disk 

351 

354 

2371 

713 

2847 

Caoacitv of disk 

180 KB 

360 KB 

1.2 MB 

720 KB 

1.44MB 

Format Introduced with DOS version 

2 

2 

3 

3.2 

3.3 


*FAT disk ID bytes are unreliable. Use disk parameter block to determine media type. 


Note: Total usable sectors and total usable clusters will change If bad sectors are found during formatting. 

Source: Microsoft MS-DOS 3.2 Programmer's Reference, pages 3-9, 3-10 

Microsoft MS-DOS 4.0 Programmer's Reference, page 379 

See Also: 2.26. Hard Disk Format Summary 


2.26. IBM HARD DISK FORMAT SUMMARY 


System That Commonly Uses This Format 

XT 

AT 

Model 50 

Model 60 

Model 80 

Disk size 

5.25 

5.25 

3.5 

3.5 

3.5 

Disk ID bvte fin FAT)* 

F8 

F8 

F8 

F8 

F8 

Interleave 

6to1 

3to1 

1 to 1 

1 to 1 

1 to 1 

Heads oer disk 

4 

4 




Cylinders 

306 

615 




Sectors oer track 

17 

17 




Bvtes oer sector 

512 

512 

512 

512 

512 

Sectors oer cluster 

8 

4 




Number of resen/ed sectors 

1 

1 




Number of sectors oer FAT 

8 

40 




Number of FATs oer disk 

2 

2 




Number of root directory sectors 

32 

32 




Maximum number of root directory entries allowed 

512 

512 




Total number of sectors on disk 

20806 

41820 




Total number of usable sectors on disk 

20759 

41707 




Total number of usable clusters on disk 

2595 

10427 




Caoacitv of disk 

10MB 

20MB 

20MB 

44MB 

70MB 

Format Introduced with DOS version 

2 

2 

3.3 

3.3 

3.3 


*FAT disk ID bytes are unreliable. Use disk parameter block to determine media type. 

Note: All numbers assume that the entire hard disk Is formatted as a DOS partition (I.e., no non-DOS partitions on disk). 

Source: IBM PC/XT Technical Reference, pages 1-151 through 1-152. 

2.25. Floppy Disk Format Summary 


See Also: 
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2.27. EXE FILE HEADER 


Offset 

Lenath 

Usual Contents 

Descrlollon 

Comments 

OfO) 

word 

4D5AH 

EXE file slonature 


2f2) 

word 


Lenath of file 

Modulo 512 

4(4) 

word 


Size of file. Includina header 

In 512-bvte oaaes 

6(6) 

word 


Number of relocation table Items 


8(0) 

word 


Size of header 

In 16-bvte oaraaraohs 

A (10) 

word 


Minimum oaraaraohs needed above oroaram 

In 16-bvte oaraaraohs 

C(12) 

word 


Maximum oaraaraohs desired above oroaram 

In 16-bvte oaraaraohs 

E(14) 

word 


DIsolacement of stack seament In module 

Relative to start of oroaram. In oaraaraohs 

10(16) 

word 


Contents of SP realster at entry 


12(18) 

word 


Checksum 

Two's comolement 

14(20) 

word 


Contents of IP realster at entry 


16(22) 

word 


DIsolacement of code module 

Relative to start of oroaram (In oaraaraohs) 

18(24) 

word 


Offset to first relocation Item in file 

Relative to start of file (in bvtes) 

1A(26) 

word 


Overlay number 

0 for resident oart of oroaram 

1C (28)* 

varies 


Variable RESERVED soace 


varies* 

varies 


Relocation table 


varies* 

varies 


Variable RESERVED soace 


varies* 

varies 


Proaram and data seaments 


varies* 

varies 


Stack seament 



•Not In DOS 5.0 EXEHEADER structure 

Note: EXE files created for use with Microsoft Windows use a different format (See 6.10. Windows EXE File Format). 

Source: IBM DOS 3.3 Technical Reference, pages 10-3 through 10-6 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 403 through 405 
Microsoft MS-DOS 5.0 Programmer's Reference, Chapter 5, pages 81 through 82 

See Also: 2.26. COM Program Layout 

6.010. Windows EXE File Format 


2.28. COM PROGRAM LAYOUT 


Offset 

Lenath 

Descriotion 

Comments 

0(0) 

256 bvtes 

Proaram seament orefix 

Values filled In bv DOS 

100 (256) 

varies 

Code and data seament 

Only one seament allowed 

varies 

varies 

Stack 

Usually at too of seament 


Note: The program segment prefix Is not usually part of the actual tile. It Is created 

and filled In by DOS at program load time. COM flies must have code segment 
ORGedatlOOH. 

Source: IBM DOS 3.3 Technical Reference, page 7-9 

Advanced MS-DOS Programming 2nd Edition (Microsoft Press), pages 22 through 26 
Microsoft MS-DOS 5.0 Programmer's Reference, page 75 

See Also: 2.27. EXE File Header 

2.29. COM Versus EXE File Differences 
3.196. PSP Structure 
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2.29. COM VERSUS EXE FILE DIFFERENCES 






























l3S3133E?3l!!3SCSiISil£!EIlSD3S!SHHH 










liM ! If!! J ■TJiTiTSHl 








*65536 - 256-byte PSP - 2-byte STACK 


Source: Advanced MS-DOS Programming 2nd Edition (Microsoft Press), page 36 

See Also: 2.27. EXE File Header 

2.26. COM Program Layout 
3.196. PSP Structure 


2.30. FONT FILE (CODE PAGE) LAYOUT 


1 Offset 

Lenath 

Description 

Contents 

DOS 5.0 Structure 

0(0)_ 

Sbvies 

File tea 

FFH followed bv "font.* followed bv three soaces 

FONTFILEHEADER 


im 



10(16) 

word 

Number of oointers in header 

1 

12(181 

bvie 

Tvoe of pointer 

1 

13(19) 

dbl word* 

Offset to Info from start of file 

Binary value 

17(23) 

word 

Number of entries 

Binary value 

FONT INFO HEADER 

19(25) 

word 

Size of code 

Binary value (must be 28 In DOS 5.0) 

CPENTRYHEADER 

1B(27) 

dbl word 

Pointer to header of next entry 

OOOOH for last header 

1F(31) 

word 

Device tvoe 

1=disDlav. 2=Drinter 

21(33) 

Sbvtes 

Device name (ID) 

ASCII text oadded with soaces 

29(41) 

word 

Code paae ID 

437.850.852. 860.863. or 865 

2B(43) 

3 words 

RESERVED 

Must be zero 

31(49) 

dbl word 

Pointer to font info 

Binary value 

35(53) 

word 

RESERVED 

Must be 1 

FONTDATAHEADER 

37(55) 

word 

Number of fonts 

Binary value 

39(57) 

word 

Lenath of font data 

Binary value 


For Display Font 


3B(59) 

bvie 

Rows In character box 

Binary value 


3C(60) 

bvte 

Columns in character box 

Binary value 

3D(61) 

2bvtes 

Aspect ratio 

Currently not used. = 0.0 

SCREENFONTHEADER 

3F(63) 

word 

Number of characters in font 

Usually 256 

41(65) 

varies 

Font data 

Stored as pixel descriptions 


For Printer Font 


3B(59) 

word 

Printer selection Woe 

1=4201.2=5202 or 4208 

PRINTFONTHEADER 

3D(61) 

word 

Total bytes in control seauences 

Must be < 31 

3F(63) 

varies 

Hardware code paae 

Maximum lenath of31t 


varies 

varies 

Downloadable code paae 

Maximum lenath of31t 

varies 

varies 

Downloadable character definitions 

See Printer Technical Reference 


•Microsoft MS-DOS 4.0 Programmer’s Reference Indicates this Is a single word. 
tMIcrosoft sources Indicate maximum length is less than 31 bytes. 

Source: IBM DOS 3.3 Technical Reference, pages 7-17 through 7-20 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 391 through 399 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 93 through 103 


See Also: 


3.200. Code Page Assignments 
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2.31. OPERATING SYSTEM FILES SUMMARY 


IBMPC-DOS Version 






HkIH 







TItI 






»rm-] 




1 iieKH weni 1 








■cTiTl^ 



1 lTi rj ^ 1 1 ft 11 

■►Well 

5^^ 





















Microsoft MS-DOS Version 


File 

1 

1.1 

2 

2.1 

3 

5.f 

3.2 

3.3 

4.0 

5.0 

lO.SYS 



HHH 


^B^B 




■EiEEB 







^BIH 

^^^Bi 
























^kkL\\ 

Mnnumi 



‘MS-DOS released only through OEMs, so file sizes vary. 
tNot available at time of publication 

Note: • The first total shown Is for the entire operating system files only. 

• The actual amount of memory used by the operating system Is dependent 
upon the environment size, device drivers that have been loaded, and 
the settings of the BUFFERS and FILES parameters. 

• All sizes are approximate, since minor revisions may have affected actual size. 

Source: DOS Disks 

See Also: 2.32. Included Command Files Summary 

2.34. Typical DOS Memory Usage 


2.32. INCLUDED COMMAND FILES SUMMARY* 

Included Commands (External) 


DOS\ 

Verslo 

1 

ber 

iwsinaa^tiatsin^M 

f 

1.1 

2 

BB 

3 

msm 

WHFM 

ESI 

wsm 








bb 

^Bi 

✓ 

✓ 

✓ 




ri/ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

ATTRIB 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

BACKUP 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

BASIC 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


BASICA 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

■a 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

■a 

✓ 

✓ 

■nSSISESil!] 

■■■ 

■■1 





^Bi 


b^b 

✓ 

COMP 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

S 

✓ 

✓ 

DEBUG 

■a 

✓ 

✓ 

✓ 

✓ 

✓ 

■a 

✓ 

✓ 

✓ 


✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

■a 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

DOSKEY 





EBI 

bh 



B^H 

✓ 







EBI 

^^B 


✓ 

✓ 

^^HIHBMSD 










✓ 

EDLIN 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 




^■n 





■bb 


✓ 




✓ 

✓ 

✓ 

✓ 

✓ 


** 

✓ 









✓ 

✓ 

✓ 

FC 









t 

t 

FDISK 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

FIND 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

FORMAT 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

GRAFTABL 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

GRAPHICS 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

HELP 










✓ 

JOIN 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

KEYB 










✓ 

KEYBFR^ 





✓ 

✓ 

✓ 

✓ 

✓ 


KEYBGR5 





✓ 

✓ 

✓ 

✓ 

✓ 


KEYBIT§ 





✓ 

✓ 

✓ 

✓ 

✓ 


KEYBSPS 





✓ 

✓ 

✓ 

✓ 

✓ 


KEYBUKS 





✓ 

✓ 

✓ 

✓ 

✓ 


LABEL 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

LIB 








•• 



LINK 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

•* 

•• 


MEM 









✓ 

✓ 

MIRROR 










✓ 

MODE 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


(Continued) 
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2.32. INCLUDED COMMAND FILES SUMMARY (continued) 


Included Commande (External) 


DOS 

Verslo 

n Nun 

tber 

Command File 

1 

1.1 

2 

2.1 

3 

3.1 

3.2 

3.3 

4.0 

5.0 

m5re 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

NLSFUNC 








✓ 

✓ 

✓ 

PRINT 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

QBASIC 










✓ 

RECOVER 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

REPLACE 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

restore 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

SETVER 










✓ 

SHARE 






✓ 

✓ 

✓ 

✓ 

✓ 

SORT 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

SUBST 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

SYS 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

TREE 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

UNDELETE 










✓ 

UNFORMAT 










✓ 

XCOPY 






✓ 

✓ 

✓ 

✓ 

✓ 


Included Commands (Built-In) 


DOS 

Verslo 

1 

c 

tber 

Command Name 

1 

1.1 

2 

2.1 

3 

3.1 

3.2 

3.3 

4.0 

5.0 

CD/CHDIR 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

CHOP 









✓ 

✓ 

CLS 



✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

COPY 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

CTTY 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

DATE 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

DEUERASE 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

DIR 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

EXIT 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

EXPAND 










✓ 

LOADHI/LH 










✓ 

MD/MKDIR 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

PATH 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

PROMPT 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

RD/RMDIR 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

REN/RENAME 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

SET 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

TIME 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

TYPE 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

VER 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

VERIFY 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

VOL 



✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

Batch File Commands (Built-In) 

DOS] 

Verslo 

n Nun 

ber 

Command 

1 

rrr 

2 

2.1 

3 

3.1 

3.2 

3.3 

4.0 

5.0 

CALL 








✓ 

✓ 

✓ 

ECHO 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

FOR 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

GOTO 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

IF 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

PAUSE 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

REM 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

SHIFT 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


‘These COM and EXE files are from the IBM PC-DOS versions. The MS-DOS versions may differ slightly. 
“Supplied with Technical Reference manuals. 
tSupplled with MS-DOS only. 

§May be supplied only with foreign versions, or derived at Installation time. DOS 5.0 uses only KEYB. 

¥Not In DOS 5.0 

Source: Microsoft MS-DOS 5.0 User's Guide and Reference, pages 359 through 360 

See Also: 2.31. Operating System Files Summary 
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2.33. COMMON FILE TYPES (EXTENSIONS) 


1 FlloTvoe 


Description I 

mi 

IDOS 

A ’oloe' file created by usina the redirection flaa fl) In a DOS command 1 






Communications account data file 

ACT 

Actor 

Source code file for Actor oroarammlna lanauaae 

AlO 

APL 

APL file transfer format file 

AMQ 

Actor 

System Imaae file for Actor oroarammlna lanauaae 

APL 

APL 

APL work soace format file 

APP 

IViRT! 

AoDllcatlon tile 

ARF 


Automatic resDonse tile created by the BM series of comoilers; similar to batch files 

ARF 


Automatic resoonse file created by the BM series of comoilers; similar to batch files 

ARF 

COBOL 

Automatic resoonse file created by the BM series of comoilers: similar to batch tiles 

ASC 

Many 

ASCII text file: may be tyoed to the screen 

ASM 

MASM 


AUX 



BAK 


A backuo file: contains a oreylous yerslon of the Information In the tile 1 

BAS 



BAS 

BASICA 

A file contalnina Basic oroaram code; may not be In ASCII formatl 

BAS 

MS-QuIckBasIc 

A file contalnina Basic oroaram code: may not be In ASCII formatl 

BAS 

Turbo BASIC 

A file contalnina Basic oroaram code: may not be In ASCII formatl 

BAT 

DOS 

Batch file; contains commands to be executed by DOS. In order 

BIN 

Many 

Binary file: often same as an OBJ tile; contains 8-blt Information (I.e.. not ASCII) 

BLK 

Show Partner 

Block file; contains Information about a block manloulated by ShowPartner 

BMP 

MS-Windows 

BItmao file; contains data for a Windows bitmao structure 

C 


Contains C source code 

CAL 



CCL 


Communication command lanauaae file I 

CFG 


A confiauratlon file: contains Information about machine and enyironment 1 

CHK 


ti 11 III l.ll.l-l 1 l-l 1 M 

CLR 


Color oalette file 1 

CLS 

Actor 


CMD 

dBASE 


CMC 

CP/M-86 

Transient command file (similar to DOS EXE and COM files) 

CMP 

MS-Word 

Comoare file: contains dictionary of words to comoare for soelllna 

CNF 

Many 

A confiauratlon tile; contains Information about machine enyironment 

COB 

COBOL 

COBOL oroaram source code 

COD 



COL 

MS-Multiolan 


COM 



CPL 

[ssimss^mi 


CRF 

MASM 


CRS 


Course data file I 

CTX 

Microsoft 

Course text tile; contains information for on-line tutorials 1 

CUR 

MS-Windows 


DAT 

Many 

Data file; usually contains ASCII or soeclfically formatted data 1 

DB 

Paradox 


DBD 

nHigngti4n8Mi 

Demonstration data file 1 

DBF 

dBASE 


DBS 

SQLWindows 


DBT 

dBASE 

Data file: contains dBASE textual database Information I 

DBT 


Temoorary data tile 1 

DCT 



DEF 



DEF 

Access 


DES 

Access 


DEV 

Many 



l:r^lniT)ndirT^^H 

Data entry form file 


1 liHiUI 

DIaanostIcs file 

DIB 


Deylce indeoendent bitmao 

Die 


Dictionary file; contains soelllna dictionary 

DIF 


Data Interchanae format file; used to Interchanae data between oroarams 

DIR 

If f 

Directory file; used with diallna ootlons 

DIS 


Startuo file used by O&A 

DLL 

LikAVifRfRnr^H 

Dynamic link library 

DOC 


Document file: may be In ASCII or word orocessor-soecific format 

DOC 


Document file: contains formatted document In non-ASCII form 

DOT 


Tutorial file 

DRV 


Deylce driyer file; contains Information to driye a soeclflc deylce 

DTF 


Data file: contains data for a PFS or Q&A database 

EMU 


Terminal emulation file; contains definitions used to emulate a terminal 

EPS 

i^TTirnAFi.Tn^^B 

Encaosulated PostScrIot tile: contains condensed PostScrlot orlnter data 

ERR 


Error loa 

EXE 


Executable oroaram file 

F# 


Form file: contains form definition Information 

FLI 

LTT1|I|F:1(»i1^^^^B 

Animation tile 


(Continued) 
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2.33. COMMON FILE TYPES (continued) 


File Tvpe 

Proaram 

Descriotlon 

PX 

Paradox 

Primarv Index file 


Paradox 

Reoort format file; contains a report definition 

RC 


Resource Scriot file; contains a list of resource definitions used bv MS-Windows 

REF 


Printable cross-reference file (see CRR 

RTF 



SC 

Paradox 


SCN 

Microsoft 

Screen file: contains screen disolavs for on-line tutorials 

SCP 

BITCOM 

Scriot file: contains a macro scriot for communications session 

SCR 

Access 

Scriot file 

SET 

Paradox 

Settinas file: contains information about settinas for a form or table 

SLK 

various 

Symbolic Link Format for data transfer (SYLK) 

SOB 

Microsoft 


SOM 



SPL 



SPS 



SQL 


Data file 1 

STY 

MS-Word 


SYM 

MS-Windows 


SYN 

Word Finder 

Svnonvm file; contains information for thesaurus oroaram 

SYS 

Manv 

Device driver file: contains information to create a device driver under CONFIG.SYS 

TBK 

ToolBook 

Book file 

TIF 

Microsoft 



Manv 

Temoorarv file 

TPL 

Access 


TXT 

Manv 

Text file 

VAL 

Paradox 

Validity check file 

VC 

VisiCalc 

VisiCalc soreadsheet file 

WAV 

MS-Windows 

Sound file 

WCM 

MS-Works 

Works communications files 

WDB 

MS-Works 

Works database file 

WK1 

Lotus 1-2-3 

1-2-3 soreadsheet file (version 2) 

WKS 

Lotus 1 -2-3 

1-2-3 soreadsheet file (version 1) 

WKS 

MS-Works 

Works soreadsheet file 

WMF 

MS-Windows 

Metafile picture (see 6.016. MetaFile Format) 

WPS 

MS-Works 

Works word processor file 

WRI 

MS-Windows 

Windows Write document file 

XU 

Paradox 

Index file 

XLC 

MS-Excel 

Chart file 

XLS 

MS-Excel 

Soreadsheet file 

Y# 

Paradox 

Index file 

Z# 

Paradox 

Index file 

ZIP 

PKZIP 

Compressed file 


Note: • A # sign indicates a position held by a digit, 0-9. 

• MS-Windows can associate file types with a program. Registration of types is done in the MS-Windows 
programming SIG on Genie. 

























Other 
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2.34. TYPICAL DOS MEMORY USAGE 


Address _ Memory Usage 


0000:0000 

Interrupt vector table 
(see 7.004. I/O Port Usage Summary) 

0000:0400 

ROM BIOS oarameter area 

0000:0500 

DOS parameter area 

0000:0700 

IBMBIO 

0000:0E30 

IBMDOS 

0000:4DB9 

Device drivers 

/includes ANSI.SYS. BUFFERS=. FILES=. etc.) 

0000:53F0 

Resident COMMAND.COM 

0000:5FD0 

Master environment for COMMAND.COM 
(see 3.198. Environment Blocks) 

0000:6080 

Environment for program 
(if anv) 

0000:6080 

Application program 
(if any) 

(see 3.196. PSP Structure) 

(see 2.29. COM Versus EXE File Differences) 

0009:C9E0 

Stack 

(expands towards beainnina of memory) 

0009:CBE0 

Transient COMMAND.COM 
(error messages, command table, last command) 

OOOA.OOOO 

Hardware RESERVED 
(video adapters, ROM, ROM expansion) 

(see 7.003. PC, AT, and PS/2 Memory Usage Summary) 


0010:0000 


Version: Memory addresses are for PC-DOS 2.1 only. Other DOS versions will use the same ordering, 

but the memory addresses may vary. Nonvarying addresses are shown in bold. 

Source: IBM DOS 3.3 Technical Reference, pages 7-4 and 7-5 

See Also: 2.29. COM Versus EXE File Differences 

3.196. PSP Structure 
3.190. Environment Blocks 
7.003. PC, AT, and PS/2 Memory Usage Summary 
7.004. I/O Port Usage Summary 
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2.35. ALLOWABLE CHARACTERS IN FILENAMES 





MBUm 

EQSSQIH 



BB3H 






1 MA Mill: 




fyllltilrllMlIllMl.W 


^b^hi 




bbhh 




















BZ£B 







IIE9H 

b^bh 




bzxb 



■I^HI 

BK3H 




IBS^B 








BE9B 




bzsb 







HK^H 




■BBI 





BZ£B 






li»ilt.-T4l.|lliMI!nifflMl 




ifWHTSHfirairaaHi 

bbsh 

bibhi 




^bbih 



bubi 

bbsh 



^b^hi 

bbhh 











■z^i 



‘Cannot necessarily be entered directly from keyboard. 
“Has special meaning In filenames. 


Note: • This same table applies to file types, volume, and directory names. 

• Filenames cannot be AUX, CLOCKS, COM1, COM2, COM3, COM4, CON, LPT1, LPT2, 
LPT3, LST, NUL, or PRN, although these names can be used In file extensions. 

Source: IBM DOS 3.3 Technical Reference, page 2-4 

Using IBM DOS 4.0, page 23 

Microsoft MS-DOS 4.0 User's Guide and Reference, pages 16 through 17 
Microsoft MS-DOS 5.0 User's Guide and Reference, pages 69 through 70 

See Also: 2.36. Filename Separator Characters 


2.36. FILENAME SEPARATOR CHARACTERS 



Characterts) 

Separator 

Terminator 

00H-1FH 

BBfTTTSTfRTTra^BB 


✓ 

09H 


✓ 

✓ 

20H 


✓ 

✓ 

22H 

Quotation mark 

✓ 

✓ 

2BH 


✓ 

✓ 

2CH 


✓ 

✓ 

2EH 


✓ 

✓ 

2FH 

Forward slash 

✓ 

✓ 

3AH 

Colon 

✓ 

✓ 

3BH 

Semicolon 

✓ 

✓ 

3CH 

Less than slon 

✓ 

✓ 

3DH 

Equals sign 

✓ 

✓ 

3EH 

Greater than slon 

✓ 

✓ 

5BH 

Openlnq bracket 

✓ 

✓ 

5CH 

Backslash 

✓ 

✓ 

SDH 

Closing bracket 

✓ 

✓ 

7CH 

Vertical line 

✓ 

✓ 


Note: Filename separators and terminators are used In parsing filenames. 

Source: Microsoft MS-DOS 3.2 Programmer's Reference, page 1-107 

Microsoft MS-DOS 4.0 Programmer's Reference, page 132 
Microsoft MS-DOS 5.0 Programmer's Reference, page 255 

See Also: 2.35. Allowable Characters In Filenames 
3.053. INT 21H, AH-29H - Parse Filename 

















Section 3 


DOS Function Calls 
and Support Tables 


INT 21H Function Summaries 

3.001 INT 21H Functions by DOS Version Summary 

3.002 INT 21H Keyboard Functions Summary 

3.003 INT 21H FCB-Oriented Functions Summary 

3.004 INT 21H Handle-Oriented Functions Summary 

3.005 INT 21H lOCTL Device-Oriented Functions Summary 
3.006 INT 21H Directory Management Functions Summary 
3.007 INT 21H Drive Management Functions Summary 
3.008 INT 21H File-Sharing Functions Summary 
3.009 INT 21H Character I/O Functions Summary 
3.010 INT 21H Memory Management Functions Summary 
3.011 INT 21H Program Management Functions Summary 
3.012 INT 21H National-Language Support Functions Summary 
3.013 INT 21H System Management Functions Summary 
3.014 INT 21H Network Functions Summary 


INT 21H Functions 

3.015 Typical DOS Register Use 

3.016 INT 21H. AH=00H — Terminate Program 

3.017 INT 21H, AH=01H — Read Keyboard with Echo 

3.018 INT 21H. AH=02H — Display Character 

3.019 INT 21H, AH=03H — Auxiliary Input 

3.020 INT 21H, AH=04H — Auxiliary Output 

3.021 INT 21H, AH=05H — Print Character 

3.022 INT 21H, AH=06H — Direct Console I/O 

3.023 INT 21H. AH=07H — Direct Console Input 

3.024 INT 21H, AH=08H — Read Keyboard without Echo 

3.025 INT 21H. AH=09H — Display String 

3.026 INT 21H, AH=0AH — Buffered Keyboard Input 

3.027 INT 21H, AH=0BH — Check Keyboard Status 

3.028 INT 21H, AH=0CH — Flush Buffer. Read Keyboard 

3.029 INT 21H, AH=0DH — Reset Drive 

3.030 INT 21H. AH=0EH — Set Default Drive 

3.031 INT 21H. AH=0FH — Open File with FCB 

3.032 INT 21H, AH=10H — Close File with FCB 

3.033 INT 21H, AH= 11H — Find First File with FCB 

3.034 INT 21H. AH=12H — Find Next File with FCB 

3.035 INT 21H. AH= 13H — Delete File with FCB 

3.036 INT 21H. AH=14H — Sequential Read 
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3.037 INT 21H. AH= 15H — Sequenlial Write 

3.038 INT 21H, AH= 16H — Create File with FCB 

3.039 INT 21H, AH= 17H — Rename File with FCB 

3.040 INT 21H. AH= 19H — Get Current Drive 

3.041 INT 21H. AH=1 AH — Set Disk Transfer Address 

3.042 INT 21H, AH=1BH — Get Default Drive Data 

3.043 INT21H,AH=1CH —Get Drive Data 

3.044 INT21H.AH=1FH —Get Default DPB 

3.045 INT21H,AH=21H —Random Read 

3.046 INT 21H. AH=22H — Random Write 

3.047 INT21H.AH=23H —Get File Size 

3.048 INT 21H, AH=24H — Set Random Record Number 

3.049 INT 21H, AH=25H — Set Interrupt Vector 

3.050 INT 2IH, AH=26H — Create New Program Segment Prefix 

3.051 INT 21H, AH=27H — Random Block Read 

3.052 INT 21H, AH=28H — Random Block Write 

3.053 INT 21H, AH=29H — Parse Filename 

3.054 INT21H.AH=2AH —Get Date 

3.055 INT 21H, AH=2BH — Set Date 

3.056 INT21H,AH=2CH —Get Time 

3.057 INT21H,AH=2DH —Set Time 

3.058 INT 21H, AH=2EH — Set/Reset Verify Flag 

3.059 INT 21H, AH=2FH — Get Disk Transfer Address 

3.060 INT 21H. AH=30H — Get Version Number 

3.061 INT21H,AH=31H —Keep Program 

3.062 INT21H, AH=32H —GetDPB 

3.063 INT 21H. AH=33H, AL=00H — Get Ctrl+C Check Flag 

3.064 INT 21H, AH=33H, AL=01H — Set Ctrl+C Check Flag 

3.065 INT 21H, AH=33H, AL=05H — Get Startup Drive 

3.066 INT 21H, AH=33H, AL=06H — Get MS-DOS Version 

3.067 INT 21H, AH=34H — Get InDOS Flag Address 

3.068 INT 21H, AH=35H — Get Interrupt Vector 

3.069 INT 21H, AH=36H — Get Disk Free Space 

3.070 INT 21H, AH=38H — Get Country Data 

3.071 INT 21H, AH=38H — Set Country Data 

3.072 INT 21H, AH=39H — Create Directory 

3.073 INT 21H. AH=3AH — Remove Directory 

3.074 INT 21H. AH=3BH — Change Current Directory 

3.075 INT 21H. AH=3CH — Create File with Handle 

3.076 INT 21H, AH=3DH — Open File with Handle 

3.077 INT 21H, AH=3EH — Close File with Handle 

3.078 INT 21H, AH=3FH — Read File or Device 

3.079 INT 21H, AH=40H — Write File or Device 

3.080 INT2IH.AH=41H —Delete File 

3.081 INT 21H, AH=42H — Move File Pointer 

3.082 INT 21H, AH=43H, AL=00H — Get File Attributes 

3.083 INT 21H, AH=43H, AL=01H — Set File Attributes 

3.084 INT 21H. AH=44H. AL=00H — Get Device Data 

3.085 INT 21H. AH=44H, AL=01H — Set Device Data 

3.086 INT 2IH, AH=44H, AL=02H — Receive Control Data from Character Device 

3.087 INT 21H, AH=44H, AL=03H — Send Control Data to Character Device 

3.088 INT 21H, AH=44H, AL=04H — Receive Control Data from Block Device 

3.089 INT 21H, AH=44H. AL=05H — Send Control Data to Block Device 

3.090 INT 21H. AH=44H, AL=06H — Check Device Input Status 

3.091 INT 21H, AH=44H, AL=07H — Check Device Output Status 

3.092 INT 21H, AH=44H. AL=08H — Does Device U.se Removable Media 
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3.093 INT 21H. AH=44H. AL=09H — Is Drive Remote 

3.094 INT 21H. AH=44H. AL=0AH — Is File or Device Remote 

3.095 INT 21H. AH=44H. AL=0BH — Set Sharing Retry Count 

3.096 INT 21H, AH=44H, AL=0CH, Minor Code=45H — Set Iteration Count 

3.097 INT 21H. AH=44H, AL=0CH, Minor Code=4AH — Select Code Page 

3.098 INT 21H, AH=44H. AL=0CH, Minor Code=4CH — Start Code-Page Prepare 

3.099 INT 21H. AH=44H, AL=0CH, Minor Code=4DH — End Code-Page Prepare 

3.100 INT 21H, AH=44H, AL=0CH. Minor Code=5FH — Set Display Mode 

3.101 INT 21H, AH=44H, AL=0CH, Minor Code=65H — Get Iteration Count 

3.102 INT 21H, AH=44H, AL=0CH, Minor Code=6AH — Query Selected Code Page 

3.103 INT 21H, AH=44H, AL=0CH, Minor Code=6BH — Query Code-Page Prepare List 

3.104 INT 21H, AH=44H, AL=0CH, Minor Code=7FH — Get Display Mode 

3.105 INT 21H, AH=44H. AL=0DH. Minor Code=40H — Set Device Parameters 

3.106 INT 2IH, AH=44H, AL=0DH, Minor Code=4IH — Write Track on Logical Drive 

3.107 INT 21H, AH=44H, AL=0DH, Minor Code=42H — Format Track on Logical Drive 

3.108 INT 21H, AH=44H, AL=0DH. Minor Code=46H — Set Media ID 

3.109 INT 21H. AH=44H, AL=0DH. Minor Code=60H — Get Device Parameters 

3.110 INT21H, AH=44H,AL=0DH, Minor Code=61H —Read Track on Logical Drive 

3.111 INT 21H, AH=44H, AL=0DH, Minor Code=62H — Verify Track on Logical Drive 

3.112 INT 21H, AH=44H, AL=0DH, Minor Code=66H — Get Media ID 

3.113 INT 21H. AH=44H, AL=0DH, Minor Code=68H — Sense Media Type 

3.114 INT 21H, AH=44H, AL=0EH — Get Logical Dri ve Map 

3.115 INT 21H, AH=44H, AL=0FH — Set Logical Drive Map 

3.116 INT 21H, AH=44H, AL= 1 OH — Query lOCTL Handle 

3.117 INT 21H, AH=44H. AL=1 IH — Query lOCTL Device 

3.118 INT 21H, AH=45H — Duplicate File Handle 

3.119 INT 21H. AH=46H — Force Duplicate File Handle 

3.120 INT 21H, AH=47H — Get Current Directory 

3.121 INT 2IH, AH=48H — Allocate Memory 

3.122 INT 21H. AH=49H — Free Allocated Memory 

3.123 INT 21H, AH=4AH — Set Memory Block Size 

3.124 INT 21H, AH=4BH, AL=00H — Load and Execute Program 

3.125 INT21H, AH=4BH, AL=01H —Load Program 

3.126 INT 21H, AH=4BH, AL=03H — Load Overlay 

3.127 INT 21H, AH=4BH, AL=05H — Set Execution State 

3.128 INT21H,AH=4CH —End Program 

3.129 INT 21H, AH=4DH — Get Child-Program Return Value 

3.130 INT21H,AH=4EH —Find First File 

3.131 INT21H,AH=4FH —Find Next File 

3.132 INT 21H, AH=50H — Set PSP Address 

3.133 INT 21H, AH=51H — Get PSP Address 

3.134 INT 21H, AH=54H — Get Verify State 

3.135 INT21H,AH=56H —Rename File 

3.136 INT 21H, AH=57H, AL=00H — Get File Date and Time 

3.137 INT 21H. AH=57H, AL=01H — Set File Date and Time 

3.138 INT 21H, AH=58H. AL=00H — Get Allocation Strategy 

3.139 INT 21H, AH=58H, AL=01H — Set Allocation Strategy 

3.140 INT 21H, AH=58H, AL=02H — Get Upper Memory Link 

3.141 INT 21H, AH=58H, AL=03H — Set Upper Memory Link 

3.142 INT 2IH, AH=59H — Get Extended Error 

3.143 INT 21H, AH=5AH — Create Temporary File 

3.144 INT21H,AH=5BH —Create New File 

3.145 INT 21H, AH=5CH, AL=00H — Lock File 

3.146 INT 21H. AH=5CH, AL=01H — Unlock File 

3.147 INT 21H. AH=5DH. AL=0AH — Set Extended Error 

3.148 INT 21H. AH=5EH, AL=00H — Get Machine Name 
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3.149 

INT 21H, AH=5EH. AL=02H - 

- Set Printer Setup 

3.150 

INT 21H. AH=5EH. AL=03H - 

- Get Printer Setup 

3.151 

INT 21H, AH=5FH. AL=02H — 

- Get Assign-List Entry 

3.152 

INT 21H. AH=5FH. AL=03H - 

- Make Network Connection 

3.153 

INT 21H. AH=5FH, AL=04H - 

- Delete Network Connection 

3.154 

INT 21H, AH=62H — Get PSP Address 

3.155 

INT 21H. AH=63H — Get Lead Byte Table 

3.156 

INT 21H. AH=65H. AL=01H — 

Get Extended Country Information 

3.157 

INT 21H, AH=65H, AL=02H — 

Get Uppercase Table 

3.158 

INT 21H. AH=65H, AL=04H — 

Get Filename Uppercase Table 

3.159 

INT 21H, AH=65H, AL=05H — 

Get Filename Character Table 

3.160 

INT 21H. AH=65H, AL=06H — 

Get Collate Sequence Table 

3.161 

INT 21H, AH=65H. AL=07H — 

Get Double-Byte Character Set 

3.162 

INT 21H. AH=65H, AL=20H — 

Convert Character 

3.163 

INT 21H, AH=65H, AL=21H — 

Convert String 

3.164 

INT 21H. AH=65H. AL=22H — 

Convert ASCIIZ String 

3.165 

INT 21H, AH=66H. AL=01 H — 

Get Global Code Page 

3.166 

INT 21H. AH=66H. AL=02H — 

Set Global Code Page 

3.167 

INT 21H, AH=67H — Set Maximum Handle Count 

3.168 

INT 21H, AH=68H — Commit File 

3.169 

INT 21H, AH=6CH — Extended Open/Create 

File System Structures and Supporting Tables 


3.170 

BOOTSECTOR Structure 


3.171 

DEVICEPARAMS Structure 


3.172 

DIRENTRY Structure 


3.173 

DPB Structure 


3.174 

EXTENDEDFCB Structure and EXTHEADER Structure 

3.175 

FCB Structure (Opened) 


3.176 

FCB Structure (Unopened) 


3.177 

FILEINFO Structure 


3.178 

FVBLOCK Structure 


3.179 

MID Structure 


3.180 

PARTENTRY Structure 


3.181 

RENAMEFCB Structure 


3.182 

RWBLOCK Structure 


3.183 

TRACKLAYOUT Structure 


3.184 

Logical Drive Numbers 


3.185 

FCB Error Codes 


3.186 

Parse Control Byte 


3.187 

Handle Access Byte 


3.188 

Predefined Handles 


3.189 

Handle Pointer Movement Methods 

Program Management Structures and Supporting Tables 

3.190 

ARENA Structure (DOS Memory Control Blocks) 

3.191 

ERROR Structure and Error Code Values 

3.192 

EXECSTATE Structure 


3.193 

LOAD Structure 


3.194 

LOADEXEC Structure 


3.195 

LOADOVERLAY Structure 


3.196 

PSP Structure 


3.197 

Memory Allocation Strategies 


3.198 

Environment Blocks 
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National-Language Support Structures and Supporting Tables 

3.199 Country Codes 

3.200 Code-Page Assignments 

3.201 Select/Query Code-Page Parameter Blocks 

3.202 CODEPAGE Structure 

3.203 COUNTRYINFO Structure 

3.204 CPENTRYHEADER Structure 

3.205 CPLIST Structure 

3.206 CPPREPARE Structure 

3.207 RLECHARTABLE Structure 

3.208 FONTDATAHEADER Structure 

3.209 FONTFILEHEADER Structure 

3.210 FONTINFOHEADER Structure 

3.211 PRINTERFONTHEADER Structure 

3.212 SCREENFONTHEADER Structure 

Device Driver Functions, Structures, and Supporting Tables 

3.213 BUILDBPBREQUEST Structure 

3.214 DEVICEHEADER Structure 

3.215 Device Attribute Codes 

3.216 Device Data Word 

3.217 FLUSHREQUEST Structure 

3.218 INITREQUEST Structure 

3.219 lOCTLREQUEST Structure 

3.220 lOCTLRWREQUEST Structure 

3.221 LOGDEVICEREQUEST Structure 

3.222 MEDIAREQUEST Structure 

3.223 NDREADREQUEST Structure 

3.224 OPENCLOSEREQUEST Structure 

3.225 OUTPUTREQUEST Structure 

3.226 READWRITEREQUEST Structure 

3.227 REMOVEMEDIAREQUEST Structure 

3.228 REQUESTHEADER Structure 
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Section 3: DOS Function Calls and Support Tables 


3.001. INT 21H FUNCTIONS BY DOS VERSION SUMMARY 


DOS Versions That Support the Function 


Function 

Subfunction 

Minor Code 

Function Name 

1 

1.1 

2 

2.1 

3 

3.1 

3.2 

3.3 

4.0 

5.0 

OOH 



Terminate program 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

01H 



Read keyboard with echo 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

02H 



Display character 

✓ 

✓ 

0 

0 

0 

O 

0 

0 

0 

0 

03H 



Auxiliary input 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

04H 



Auxiliary output 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

OSH 



Print character 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

06H 



Direct console I/O 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

07H 



Direct console input 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

08H 



Read keyboard without echo 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

09H 



Display string 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

OAH 



Buffered keyboard input 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

OBH 



Check keyboard status 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

OCH 



Flush buffer, read keyboard 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

ODH 



Reset drive 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

OEH 



Set default drive 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

OFH 



Open file with FOB 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

10H 



Close file with FCB 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

11H 



Find first file with FCB 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

12H 



Find next file with FCB 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

13H 



Delete file with FCB 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

14H 



Sequential read 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

15H 



Sequential write 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

16H 



Create file with FCB 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

17H 



Rename file with FCB 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

18H 



RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

19H 



Get default drive 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

1AH 



Set disk transfer address 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

1BH 



Get default drive data 



✓ 

0 

0 

0 

0 

0 

0 

0 

1CH 



Get drive data 



✓ 

0 

0 

0 

0 

0 

0 

0 

1DH 



RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

1EH 



RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

1FH 



Get default DPB 










✓ 

20H 



RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

21H 



Random read 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

22H 



Random write 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

23H 



Get file size 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

24H 



Set random record number 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

25H 



Set intermpt vector 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

26H 



Create new PSP 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

27H 



Random block read 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

28H 



Random block write 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

29H 



Parse filename 

✓ 

✓ 

0 

0 

0 

0 

0 

0 

0 

0 

2AH 



Get date 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

2BH 



Set date 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

2CH 



Get time 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

2DH 



Set time 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

2EH 



Set/reset verify flag 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

2FH 



Get disk transfer address 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

30H 



Get version number 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

31H 



Keep program 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

32H 



Get DPB 










✓ 

33H 

OOH 


Get Ctrl+C check flag 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

33H 

01H 


Set Ctrl+C check flag 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

33H 

OSH 


Get startup drive 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

33H 

06H 


Get MS-DOS version 










✓ 

34H 



Get InOOS flag address 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

35H 



Get interrupt vector 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

36H 



Get disk free space 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

37H 



RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

38H 



Get/set country 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

39H 



Create directory 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

3AH 



Remove directory 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

3BH 



Change current directory 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

3CH 



Create file with handle 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

SDH 



Open tile with handle 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

3EH 



Close file with handle 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

3FH 



Read file or device 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


(Continued) 
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3.001. INT21H FUNCTIONS BY DOS VERSION SUMMARY (continued) 


DOi 

;VerB 

ons That Su 

pport the Fu 

notion 

Function 

Subfunction 

Minor Code 

Function Name 

1 

1.1 

2 

2.1 

3 

3.1 

3.2 

3.3 

4.0 

5.0 

40H 



Write file or device 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

41H 



Delete file 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

42H 



Move file pointer 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

43H 

OOH 


Get file attributes 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

43H 

01H 


Set file attributes 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44H 

OOH 


Get device data 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44H 

01H 


Set device data 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44H 

02H 


Receive control data from 
character device 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44H 

03H 


Send control data to 
character device 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44H 

04H 


Receive control data from 
block device 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44H 

OSH 


Send control data to 
block device 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44H 

06H 


Check device input status 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44H 

07H 


Check device output status 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44H 

OSH 


Does device use removable 
media 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44H 

OOH 


Is drive remote 






✓ 

✓ 

✓ 

✓ 

✓ 

44H 

OAH 


Is file or device remote 






✓ 

✓ 

✓ 

✓ 

✓ 

44H 

OBH 


Set sharinq retry count 






✓ 

✓ 

✓ 

✓ 

✓ 

44H 

OCH 

4SH 

Set iteration count 








✓ 

✓ 

✓ 

44H 

OCH 

4AH 

Select code paqe 








✓ 

✓ 

✓ 

44H 

OCH 

4CH 

Start code-paqe prepare 








✓ 

✓ 

✓ 

44H 

OCH 

4DH 

End code-paqe prepare 








✓ 

✓ 

✓ 

44H 

OCH 

SFH 

Set display mode 









✓ 

✓ 

44H 

OCH 

65H 

Get Keration count 








✓ 

✓ 

✓ 

44H 

OCH 

6AH 

Query selected code page 








✓ 

✓ 

✓ 

44H 

OCH 

6BH 

Query code-page prepare 
list 








✓ 

✓ 

✓ 

44H 

OCH 

7FH 

Get display mode 









✓ 

✓ 

44H 

ODH 

40H 

Set deyice parameters 







✓ 

✓ 

✓ 

✓ 

44H 

ODH 

41H 

Write track on logical 
drive 







✓ 

✓ 

✓ 

✓ 

44H 

ODH 

42H 

Format track on logical 
drive 







✓ 

✓ 

✓ 

✓ 

44H 

ODH 

46H 

Set media ID 









✓ 

✓ 

44H 

ODH 

60H 

Get device parameters 







✓ 

✓ 

✓ 

✓ 

44H 

ODH 

61H 

Read track on logical 
drive 







✓ 

✓ 

✓ 

✓ 

44H 

ODH 

62H 

Verify track on logical 
drive 







✓ 

✓ 

✓ 

✓ 

44H 

ODH 

66H 

Get media ID 









✓ 

✓ 

44H 

ODH 

68H 

Sense media type 










✓ 

44H 

OEH 


Get logical drive map 







✓ 

✓ 

✓ 

✓ 

44H 

OFH 


Set logical drive map 







✓ 

✓ 

✓ 

✓ 

44H 

10H 


Query IQCTL handle 










✓ 

44H 

11H 


Query IQCTL device 










✓ 

45H 



Duplicate file handle 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

46H 



Force duplicate file handle 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

47H 



Get current directory 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

48H 



Allocate memory 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

49H 



Free allocated memory 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

4AH 



Set memory block size 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

4BH 

OOH 


Load and execute program 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

4BH 

01H 


Load program 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

4BH 

03H 


Load overlay 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

4BH 

OSH 


Set execution state 










✓ 

4CH 



End program 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

4DH 



Get child program return 
value 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

4EH 



Find first file 


_ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

4FH 



Find next file 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

50H 



Set PSP address 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

51H 



Get PSP address 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

52H 



RESERVED 



R 

R 

R 

R 

R 

R 

R 

R 

53H 



RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


(Continued) 
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Section 3: DOS Function Calls and Support Tables 


3.001. INT21H FUNCTIONS BY DOS VERSION SUMMARY (continued) 


DOi 

iVers 

one 7 

hat Su 

poort the Function 

Function 

Subfunction 

Minor Code 

Function Name 

1 

1.1 

2 

2.1 

3 

3.1 

3.2 

3.3 

4.0 

5.0 

54H 



Get veriV state 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

55H 



RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

56H 



Rename file 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

57H 

OOH 


Get file date and time 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

57H 

01H 


Set file date and time 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

58H 

OOH 


Get allocation strategy 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

58H 

01H 


Set allocation strategy 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

58H 

02H 


Get upper memory link 










✓ 

58H 

03H 


Set upper memory link 










✓ 

59H 



Get extended error 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

5AH 



Create temporary file 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

5BH 



Create new file 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

5CH 

OOH 


Lock 






✓ 

✓ 

✓ 

✓ 

✓ 

5CH 

01H 


Unlock 






✓ 

✓ 

✓ 

✓ 

✓ 

SDH 

OAH 


Set extended error 









✓ 

✓ 

5EH 

OOH 


Get machine name 






✓ 

✓ 

✓ 

✓ 

✓ 

5EH 

02H 


Set printer setup 






✓ 

✓ 

✓ 

✓ 

✓ 

5EH 

03H 


Get printer setup 






✓ 

✓ 

✓ 

✓ 

✓ 

5FH 

02H 


Get assign-list entry 






✓ 

✓ 

✓ 

✓ 

✓ 

5FH 

03H 


Make network connection 






✓ 

✓ 

✓ 

✓ 

✓ 

5FH 

04H 


Delete network connection 






✓ 

✓ 

✓ 

✓ 

✓ 

60H 



RESERVED 

“r“ 

~R~ 


~r“ 

“r 

R 

R 

R 

R 

R 

61H 



RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

62H 



Get PSP 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

63H 



Get lead byte table 




2.25* 







65H 

01H 


Get extended country 
information 








✓ 

✓ 

✓ 

65H 

02H 


Get uppercase table 








✓ 

✓ 


65H 

04H 


Get filename uppercase table 








✓ 

✓ 

✓ 

65H 

OSH 


Get filename character table 








✓ 

✓ 

✓ 

65H 

06H 


Get collate seguence table 








✓ 

✓ 

✓ 

65H 

07H 


Get double-byte character set 








✓ 

✓ 

✓ 

65H 

20H 


Convert character 








✓ 

✓ 

✓ 

65H 

21H 


Convert string 








✓ 

✓ 

✓ 

65H 

22H 


Convert ASCIIZ string 








✓ 

✓ 

✓ 

66H 

01H 


Get global code page 








✓ 

✓ 

✓ 

66H 

02H 


Set global code page 








✓ 

✓ 

✓ 

67H 



Set maximum handle count 








✓ 

✓ 

✓ 

68H 



Commit file 








✓ 

✓ 

✓ 

6CH 



Extended open/create 









✓ 

✓ 


‘Note that function 63H is available only in DOS 2.25 

Legend: ■'i=supported, 0=supported but superseded by newer functions, R=reserved 

Note: Function column=AH register, subfunction column=AL register, minor code column=CL register 

Source: IBM DOS 3.3 Technical Reference, pages 6-6 through 6-7 

IBM DOS 4.0 Technical Reference, Appendix B 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 5 through 18 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 201 through 210 

See Also: 3.015. through 3.169. INT 21H function tables 


3.002. INT 21H KEYBOARD FUNCTIONS SUMMARY 


INT21H 
Function ft 

Waits for 
Character 

Echos 

Character 

Interrupt 
on Ctrl-C 

Buffer 

Reaister Used 

01H* 

Yes 

Yes 

Yes 

AL 

06H 

No 

No 

No 

AL 

07H 

Yes 

No 

No 


08H 

Yes 

No 

Yes 

AL 

OAH* 

Yes 

No 

Yes 

DS:DX=buHer address 

OBH 

Keyboard status only I 

OCH 


3FH 

Yes 

No 

Yes 

DS:DX=buffer address 


‘Superseded functions 
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Not*: Ctrl-C checking can be turned off completely using function 33H. 

Source; IBM DOS 3.3 Technical Reference, pages 6-35, 6-52, 6-57 through 6-60, 6-62 through 6-64. 
6-137 through 6-130 

IBM DOS 4.0 Technical Reference, pages B13, B-18 through B-20, B-22 through B-24, B-86 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 50 through 59,68 through 73, 

76 through 01, 170 through 179 

Microsoft MS-DOS 5.0 Programmer's Reference, pages 212 through 223 and 282 


3.019. 

3.022. 

3.023. 

3.024. 

3.026. 

3.027. 

3.020. 

3.070. 


INT 21H. 
INT 21H. 
INT 21H, 
INT 21H. 
INT 21H, 
INT 21H, 
INT 21H, 
INT 21H, 


AH=01H 

AH=06H 

AH=07H 

AH=O0H 

AH=0AH 

AH=0BH 

AH=0CH 

AH=3FH 


- Road Keyboard with Echo 

- Direct Console I/O 

'• Direct Console Input 

- Read Keyboard Without Echo 

- Buffered Keyboard Input 

- Check Keyboard Status 

- Flush Buffer, Read Keyboard 

- Read File or Device 


3.003. INT 21H FCB-ORIENTED FUNCTIONS SUMMARY 


INT21H 
Function # 

Function Name 

Type of 

FCB Used* 

Replaced by 

Function 

OFH 

Ooen file with FCB 

Unooened FCB 

3DH - ooen handle 

10H 

Close file with FCB 

Opened FCB 

3EI-I - close handle 

11H 

Find first file with FCB 

Unooened FCB 

4EH - find first file 

12H 

Find next file with FCB 

Unooened FCBt 

4FI-I - find next file 

13H 

Delete file with FCB 

Unooened FCB 

41H- delete file 

14H 

Sequential read 

Opened FCB 

3FI-I - read handle 

15H 

Sequential write 

Ooened FCB 

40H - write handle 

16H 

Create file with FCB 

Unooened FCB 

3CH - create handle 

17H 

Rename file with FCB 

Rename FCB 

56H - rename file 

21H 

Random read 

Ooened FCB 

3FH - read file or device 

22H 

Random write 

Ooened FCB 

401-1 - write file or device 

23H 

Get file size 

Unooened FCB 

42H - move file pointer 

24H 

Set random record number 

Ooened FCB 

42H - move file pointer 

27H 

Random block read 

Ooened FCB 

3FH - read file or device. 42H - move file pointer 

20H 

Random block write 

Ooened FCB 

40H - write file or device. 42H - move file oointer 

29H 

Parse filename 

Ooened FCB 



^Opened and unopened FCBs may also be extended if you need to set or are using the file attribute byte. 
tMust be unchanged from use of INT 21H, AH=11H - Find First File with FCB 


Source: IBM DOS 3.3 Technical Reference, pages 6-67 through 6-00,6-05 through 6-00, 6-91 through 6-94 

IBM DOS 4.0 Technical Reference, pages B-27 through B-39, B-44 through B-49. B-52 through B-55 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 05 through 102,113 through 121, 125 through 130 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 203 through 204 and 209 through 210 


See Also: 


3.031. INT 21H, AH=0FH - Open File With FCB 
3.032. INT 21H. AH=10H - Close File With FCB 
3.033. INT 21H. AH=11H - Find First File With FCB 
3.034. INT 21H. AH=12H - Find Next File With FCB 
3.035. INT 21H. AH=13H - Delete File With FCB 
3.036. INT 21H, AH=14H - Sequential Read 
3.037. INT 21H, AH=15H - Sequential Write 
3.030. INT 21H, AH=16H - Create File With FCB 
3.039. INT 21H. AH=17H - Rename File With FCB 
3.045. INT 21H, AH=21H - Random Read 
3.046. INT 21H. AH=22H - Random Write 
3.047. INT 21H, AH=23H - Get File Size 
3.040. INT 21H, AH=24H - Set Random Record 
3.051. INT 21H, AH=27H - Random Block Read 
3.052. INT 21H, AH=28H - Random Block Write 
3.053. INT 21H, AH=29H - Parse Filename 

3.175. FCB Structure (Opened) 

3.176. FCB Structure (Unopened) 

3.101. RENAMEFCB Structure 
3.105. FCB Error Codes 
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3.004. INT21H HANDLE-ORIENTED FUNCTIONS SUMMARY 


INT 21H 
Function M 

Function Name 

Use 

3CH 

Create file with handle 

Creates file for subseauent I/O; erases existina file, if anv 

3DH 

Ooen file with handle 

Readies file for I/O; assigns handle number 

3EH 

Close file with handle 

Closes handle; frees handle number 

3FH 

Read file or device 

Reads from file at current pointer location 

40H 

Write file or device 

Writes to file at current pointer location 

41H 

Delete file 

Deletes file 

42H 

Move file Dointer 

Moves location of pointer in file 

43H 

Get/set file attributes 

Chanaes or retrieves attribute bvte for file 

45H 

Duolicate file handle 

Assians additional handle number to existing handle 

46H 

Force duplicate file handle 

Forces existing handle to refer to file that has a different handle 

56H 

Rename file 

Renames file 

57H 

Get/set file date/time 

Changes or retrieves Last Update time and date associated with file 

5AH 

Create temoorarv file 

Creates file with unioue name for subseguent I/O 

5BH 

Create new file 

Creates file for subseguent I/O only if it does not already exist 

67H 

Set maximum handle count 

Allows vou to specify more than 20 handles (default) 

68H 

Commit file 

Insures file is written to disk (flushes buffer) 

6CH 

Extended Ooen/Create 

Combines Ooen. Create, and Create New functions 


Note: The first five handle numbers are preassigned by DOS (See 3.188. Predefined Handles) 

Source: IBM DOS 3.3 Technical Reference, pages 6-122 through 6-146, 6-185 through 6-187, 6-206 through 6-209, 

6-213 through 6-215, and 6-239 through 6-240 

IBM DOS 4.0 Technical Reference, pages B-77 through B-93, B-95 through B-96, B-111 through B-112, 

B-115 through B-117, B-136 through B-139 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 168 through 187, 218 through 221,248 through 251, 
258 through 262, 287 through 288 

Microsoft MS-DOS 5.0 Programmer's Reference, pages 201 through 202 


See Also: 


3.075. INT 21H, AH=3CH - Create File with Handle 
3.076. INT 21H, AH=3DH - Open File with Handle 
3.077. INT 21H, AH=3EH - Close File with Handle 
3.078. INT 21H, AH=3FH - Read File or Device 
3.079. INT 21H, AH=40H - Write File or Device 
3.080. INT 21H, AH=41H - Delete File 
3.081. INT 21H, AH=42H - Move File Pointer 
3.082. INT 21H, AH=43H, AL=00H - Get File Attributes 
3.083. INT 21H, AH=43H, AL=01 H - Set File Attributes 

3.118. INT 21H, AH=45H - Duplicate File Handle 

3.119. INT 21H, AH=46H - Force Duplicate File Handle 

3.135. INT21H, AH=56H - Rename File 

3.136. INT 21H, AH=57H, AL=00H - Get File Date and Time 

3.137. INT 21H, AH=57H, AL=01H - Set File Date and Time 

3.143. INT 21H, AH=5AH - Create Temporary File 

3.144. INT 21H, AH=5BH - Create New File 

3.167. INT 21H, AH=67H - Set Maximum Handle Count 

3.168. INT 21H, AH=68H - Commit File 

3.169. INT 21H, AH=6CH - Extended Open/Create 
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3.005. INT 21H lOCTL DEVICE-ORIENTED FUNCTIONS SUMMARY 


Function 

Subfunction 

Minor Code 

Function Name 

Use 

44H 

OOH 


Get device data 

Gets the device data word used to control device 

44H 

01H 


Set device data 

Sets the device data word used to control device 

44H 

02H 


Receive control data from 
character device 

Receives a string from character-oriented device 

44H 

03H 


Send control data to 
character device 

Sends a string to character-oriented device 

44H 

04H 


Receive control data from 
block device 

Receives a block of data from block-oriented device 

44H 

OSH 


Send control data to 
block device 

Sends a block of data to block-oriented device 

44H 

06H 


Check device input status 

Checks input device for readiness 

44H 

07H 


Check device output status 

Checks output device for readiness 

44H 

OSH 


Does device use renwvable 
media 

Reports whether block device contains removable media 

44H 

09H 


Is drive remote 

Reports whether block device is local or remote (network) 

44H 

OAH 


Is file or device remote 

Reports whether handle referencing device is local or remote 

44H 

OBH 


Set sharing retry count 

Sets number of retries and pause between them for a file-sharing device 

44H 

OCH 


Generic lOCTL for character 
devices 

Sets or gets number of retries for printer devices; prepares code pages 

44H 

OCH 

45H 

Set iteration count 


44H 

OCH 

4AH 

Select code page 


44H 

OCH 

4CH 

Start code-page prepare 


44H 

OCH 

4DH 

End code-page prepare 


44H 

OCH 

5FH 

Set display mode 


44H 

OCH 

65H 

Get iteration count 


44H 

OCH 

6AH 

Query selected code page 


44H 

OCH 

6BH 

Query code-page prepare list 


44H 

OCH 

7FH 

Get display mode 


44H 

OOH 


Generic lOCTL for 
block devices 

Sets/gets block device parameters; writes/reads/formats/verifies tracks 

44H 

ODH 

40H 

Set device parameters 


44H 

OOH 

41H 

Write track on logical drive 


44H 

ODH 

42H 

Format track on logical drive 


44H 

ODH 

46H 

Set media ID 


44H 

ODH 

60H 

Get device parameters 


44H 

ODH 

61H 

Read track on logical drive 


44H 

ODH 

62H 

Verify track on logical drive 


44H 

ODH 

66H 

Get media ID 


44H 

ODH 

60H 

Sense media type 


44H 

OEH 


Get logical drive map 

Reports logical drive mapping 

44H 

OFH 


Set logical drive map 

Sets logical to physical drive mapping 


Note: Function column=AH register, subfunction column=AL register, minor code column=CL register 

Source: IBM DOS 3.3 Technical Reference, pages 6-147 through 6-164 

IBM DOS 4.0 Technical Reference, Appendix C 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 188 through 217 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 204 through 205 


See Also: 


3.084. 

INT 

21H, 

AH=44H, 

AL=00H 

3.085. 

INT 

21H, 

AH=44H, 

AL=01H 

3.086. 

INT 

21H, 

AH=44H, 

AL=02H 

3.087. 

INT 

21H, 

AH=44H, 

AL=03H 

3.068. 

INT 

21H, 

AH=44H, 

AL=04H 

3.089. 

INT 

21H, 

AH=44H, 

AL=05H 

3.090. 

INT 

21H, 

AH=44H, 

AL=06H 

3.091. 

INT 

21H, 

AH=44H, 

AL=07H 

3.092. 

INT 

21H, 

AH=44H, 

AL=08H 

3.093. 

INT 

21H, 

AH=44H, 

AL=09H 

3.094. 

INT 

21H, 

AH=44H, 

AL=0AH 

3.095. 

INT 

21H, 

AH=44H, 

AL=0BH 

3.096. 

through 3 

1.104. INT21H, AH: 

3.105. 

through 3 

1.113. INT 21H, AH: 

3.114. 

INT 

21H, 

AH=44H, 

AL=0EH 

3.115. 

INT 

21H, 

AH=44H, 

AL=0FH 

3.116. 

INT 

21H, 

AH=44H, 

AL=10H 

3.117. 

INT 

21H, 

AH=44H, 

AL=11H 


- Get Device Data 

- Set Device Data 

- Receive Control Data from Character Device 

- Send Control Data to Character Device 
" Receive Control Data from Block Device 

- Send Control Data to Block Device 

- Check Device Input Status 

- Check Device Output Status 

- Does Device Use Removable Media 

- Is Drive Remote 

- Is File or Device Remote 
” Set Sharing Retry Count 
=44H, AL=0CH, Minor Code tables 
=44H, AL=0DH, Minor Code tables 

- Get Logical Drive Map 

- Set Logical Drive Map 

- Query lOCTL Handle 

- Query lOCTL Device 
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3.006. INT21H DIRECTORY MANAGEMENT FUNCTIONS SUMMARY 


Function 

Function Name 

Use 

39H 

Create Directorv 

Creates new directorv bv usina soecified oath 

3AH 

Remove Directorv 

Deletes soecified directorv 

3BH 

Chanae Current Directorv 

Chances current directorv to soecified oath 

41H 

Delete File 

Deletes soecified file 

47H 

Get Current Directorv 

Returns oath of current directorv 

4EH 

Find First File 

Searches directorv for first matchina file or directorv 

4FH 

Find Next File 

Searches directorv for next matchina file or directorv 

56H 

Rename File 

Renames or moves file or directorv 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 202 


See Also: 


3.072. INT21H. 
3.073. INT21H. 
3.074. INT21H. 
3.080. INT21H. 
3.120. INT21H. 

3.130. INT21H, 

3.131. INT21H. 
3.135. INT21H. 


AH=39H ” Create Directory 
AH=3AH - Remove Directory 
AH=3BH - Change Current Directory 
AH=41H- Delete File 
AH=47H - Get Current Directory 
AH=4EH - Find First File 
AH=4FH - Find Next File 
AH=56H - Rename File 


3.007. INT 21H DRIVE MANAGEMENT FUNCTIONS SUMMARY 


Function 

Subfunction 

Function Name 

Use 

ODH 


Reset Drive 

Resets drive. Normallv used bv CtrkC 

OEH 


Set Default Drive 

Sets soecified drive to be default drive 

19H 


Get Default Drive 

Returns the number of the default drive 

1AH 


Set Disk Transfer Address 

Sets address of buffer used for file I/O and disk searches 

1BH 


Get Default Data Drive 

Retrieves information about disk in default drive 

1CH 


Get Drive Data 

Retrieves information about disk in soecified drive 

1FH 


Get Default DPB 

Retrieves drive oarameters for default drive 

2FH 


Get Disk Transfer Address 

Returns seament:offset of current DTA 

32H 


Get DPB 

Retrieves drive oarameters for soecified drive 

33H 

OSH 

Get Startuo Drive 

Returns drive used to load DOS 

36H 


Get Disk Free Soace 

Returns number of clusters available on drive 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 203 


See Also: 3.029. INT 21H. AH=0DH - Reset Drive 

3.030. INT 21H. AH=0EH - Set Default Drive 

3.040. INT 21H, AH=19H - Get Current Drive 

3.041. INT 21H. AH=1 AH - Set Disk Transfer Address 

3.042. INT 21H, AH=1 BH - Get Default Drive Data 

3.043. INT 21H, AH=1 CH - Get Drive Data 

3.044. INT 21H, AH=1 FH - Get Default DPB 

3.059. INT 21H, AH=2FH - Get Disk Transfer Address 

3.062. INT 21H, AH=32H - Get DPB 

3.065. INT 21H, AH=33H. AL=05H - Get Startup Drive 

3.069. INT 21H, AH=36H - Get Disk Free Space 


3.008. INT 21H FILE-SHARING FUNCTIONS SUMMARY 


Function 

Subfunction 

Function Name 

Use 1 

44H 


Set Sharing Retrv Count 

Sets number of times DOS retries a file sharina ooeration I 





5CH 

01H 

Unlock File 

Allow access to soecified region in file 1 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 203 


3.095. INT 21H, AH=44H, AL=0BH - Set Sharing Retry Count 

3.145. INT 21H, AH=5CH, AL=00H - Lock File 

3.146. INT 21H, AH=5CH, AL=01 H - Unlock File 


See Also: 
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3.009. INT 21H CHARACTER I/O FUNCTIONS SUMMARY 


Function 

01H 

02H 

Function Name 

Read Keyboard with Echo 

Disolav Character 

- Use 

Reads character from STDIN writes to .ciTnni it 

03H 

Auxiliary Input 



04H 

Auxiliary Outout 


05H 

Print Character 


06H 

Direct Console I/O 

Reads character from STDIN or u/ritoc; to STDOUT 

07H 

Direct Console Inout 

Reads character from STDIN Waits for character 

08H 

Read Keyboard without Echo 

Reads character from STDIN 

09H 

Display Strino 

Sends strino to STDOtJT 

OAH 

Buffered Keyboard Inout 

Reads strino from STDIN. sends to STDOUT buffer 

OBH 

Check Keyboard Status 

Checks ayailabilitv of character from STDIN 

OCH 

Flush Buffer, Read Keyboard 

Empties STDIN buffer 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 205 through 206 


See Also: 


3.017. 

INT 

21H, 

AH 

01H 

3.018. 

INT 

21H, 

AH 

02H 

3.019. 

INT 

21H, 

AH 

03H 

3.020. 

INT 21H, 

AH 

04H 

3.021. 

INT 

21H, 

AH 

05H 

3.022. 

INT 

21H, 

AH 

06H 

3.023. 

INT 

21H, 

AH 

07H 

3.024. 

INT 

21H, 

AH 

08H 

3.025. 

INT 

21H, 

AH 

09H 

3.026. 

INT 

21H, 

AH 

OAH 

3.027. 

INT 

21H, 

AH 

OBH 

3.028. 

INT 

21H, 

AH 

OCH 


" Read Keyboard with Echo 
” Display Character 
" Auxiliary Input 
” Auxiliary Output 

- Print Character 

” Direct Console I/O 

- Direct Console Input 

" Read Keyboard without Echo 
" Display String 

- Buffered Keyboard Input 
” Check Keyboard Status 

" Flush Buffer, Read Keyboard 


3.010. INT 21H MEMORY MANAGEMENT FUNCTIONS SUMMARY 


Function 

Subfunction 

Function Name 

Use 

48H 


Allocate Memory 

Allocates reouested amount of memory and returns address of memory block 

49H 


Free Allocated Memory 

Frees memory preyiously allocated 

4AH 


Set Memory Block Size 

Chances size of memory seament or amount of memory allocated 

58H 

OOH 

Get Allocation Strateay 

Returns DOS memory allocation method 

58H 

01H 

Sot Allocation Strateav 

Sets DOS memory allocation method 

58H 

02H 

Get Upper-Memory Link 

Specifies whether proarams can allocate upper memory 

58H 

03H 

Set Upper-Memory Link 

Links or unlinks upper-memory area 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 206 


See Alao: 3.121. INT 21H. AH=48H - Allocate Memory 

3.122. INT 21H. AH=49H - Free Allocated Memory 

3.123. INT 21H. AH=4AH -- Set Memory Size Block 

3.138. INT 21H. AH=58H. AL=00H - Get Allocation Strategy 

3.139. INT 21H. AH=58H. AL=01H - Set Allocation Strategy 

3.140. INT 21H. AH=58H. AL=02H - Get Upper-Memory Link 

3.141. INT 21H, AH=58H, AL=03H - Set Upper-Memory Unk 




Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 207 through 208 


See Also: 3.070. INT 21H. AH=38H - Get Country Data 
3.071. INT 21H. AH=38H - Set Country Data 

3.156. INT 21H, AH=65H, AL=01H - Get Extended Country Information 

3.157. INT 21H, AH=65H. AL=02H - Get Uppercase Table 

3.158. INT 21H, AH=65H, AL=04H - Get Filename Uppercase Table 

3.159. INT 21H. AH=65H. AL=05H - Get Filename Character Table 

3.160. INT 21H. AH=65H. AL=06H - Get Collate Sequence Table 

3.161. INT 21H. AH=65H. AL=07H - Get Double-Byte Character Set 

3.162. INT 21H. AH=65H, AL=20H - Convert Character 

3.163. INT 21H. AH=65H. AL=21H - Convert String 

3.164. INT 21H, AH=65H. AL=22H - Convert ASCIIZ String 

3.165. INT 21H, AH=66H, AL=01H - Get Global Code Page 

3.166. INT 21H, AH=66H. AL=02H - Set Global Code Page 
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3.013. INT 21H SYSTEM MANAGEMENT FUNCTIONS SUMMARY 


INT 21H 
Function tt 

Function Name 

Use 

25H 

Set Inlerruot vector 

Reolace interruot vector address In low memorv 

2AH 

Get system date 

Retrieve current svstem date 

2BH 

Set svstem date 

Store new svstem date 

2CH 

Get svstem time 

Retrieve current svstem time 

2DH 

Set svstem time 

Store new svstem time 

2EH 

Set/reset verifv flaa 

Reoort or set verifv flaa state 

30H 

Get DOS version number 

Reoort DOS version beina used 

31H 

Keeo orocess 

End oroaram execution but keeo resident 

33H 

Ctrl+C check 

Reoort or chanae Ctrl+C check status 

35H 

Get interruot vector 

Reoort address associated with Interruot 

54H 

Get verifv state 

Reoort current verifv flaa settina 


Source: IBM DOS 3.3 Technical Reference, pages 6-35 through 6-37, 6-82, 6-69 through 6-90, 6-98 

through 6-121,6-188 through 6-201, 6-205, 6-210 through 6-212, 6-232 through 6-238 
IBM DOS 4.0 Technical Reference, Appendix B 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 122 through 152 and 246 
Microsoft MS-DOS 5.0 Programmer's Reference, page 208 

See Aleo: 3.049. INT 21H, AH=25H - Set Interrupt Vector 

3.054. INT 21H, AH=2AH - Get Date 
3.055. INT 21H, AH=2BH - Set Date 
3.056. INT 21H, AH=2CH - Get Time 
3.057. INT 21H, AH=2DH - Set Time 
3.058. INT 21H, AH=2EH - Set/Reset Verify Flag 
3.060. INT 21H, AH=30H - Get Version Number 
3.061. INT 21H, AH=31H - Keep Program 
3.063. INT 21H, AH=33H, AL=00H - Got Ctrl+C Check Flag 
3.064. INT 21H, AH=33H, AL=01H - Set Ctrl+C Check Flag 
3.065. INT 21H, AH=33H, AL=05H - Got Startup Drive Flag 
3.066. INT 21H, AH=33H, AL=06H - Get MS-DOS Version 
3.068. INT 21H, AH=35H - Got Interrupt Vector 
3.134. INT 21H, AH=54H - Get Verify State 


3.014. INT 21H NETWORK FUNCTIONS SUMMARY 


Function 

Subfunction 

Function Name 

Use 

44H 

09H 

Is drive remote 

Reoorts whether drive letter is local or remote (network) 

44H 

OAH 

Is file or device remote 

Reoorts whether device name is local or remote (network) 

5EH 

OOH 


Reoorts network name of the workstation 

5EH 

02H 

Set orinter setuo 

Defines strina of characters to be sent with each file to orinter 

5EH 

03H 


Sent with each file to orinter 

5FH 


Get assian list entry 

Reoorts IDs and names of drives/devices reassioned to network 

5FH 


Make network connection 

Redirects local drive/device to a network directorv/device 

5FH 

04H 

Delete network connection 

Cancels redirection created with function AH=5FH. AL=03H 


Version: 

Source: 


See Also: 


Network functions require DOS 3.1 or later 

IBM DOS 3.3 Technical Reference, pages 6-155 through 6-156, 6-216 through 6-231 
IBM DOS 4.0 Technical Reference, pages B-118 through B-130, C-9 through C-10 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 199 through 202, 263 through 200 
Microsoft MS-DOS 5.0 Programmer's Reference, page 207 


3.093. Function 44H, 09H - Is Drive Remote 
3.094. Function 44H, OAH - Is File or Device Remote 

3.148. Function 5EH, OOH - Get Machine Name 

3.149. Function 5EH, 02H - Set Printer Setup 

3.151. Function 5FH, 02H - Get Assign-List Entry 

3.152. Function 5FH, 03H - Make Network Connection 

3.153. Function 5FH, 04H -- Delete Network Connection 
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3.015. TYPICAL DOS REGISTER USE 


Register 

Standard Usage 

# Bits 

Comments 

AX 

General ouroose accumulator register 

16 

Passes MS-DOS oarameters. returns error 

AH 

Function reouest register 

8 

Contains function number on call (INT 21 HI 

AL 

Error return register 

8 

Returns error if carry flag set 

BX 

Data segment base register 

16 

Also returns data (e.g. handle numbert 

CX 

LooD counter 

16 

Sometimes used for data oassino 

DX 

General ouroose data register 

16 

Often used as offset to DS for oointer to data 

SP 

Stack oointer register 

16 


IP 

Instruction oointer register 

16 


BP 

Stack segment base register 

16 


CS 

Code segment of oointer 

16 


DS 

Data segment of oointer 

16 

Normally used with DX 

ES 

Extra segment of oointer 

16 


SS 

Stack segment of oointer 

16 

Normallv used with BX or CX 

SI 

Source index in string ooerations 

16 


Dl 

Destination index in string oos 

16 


Flaos 

Carry flag set=error: carry flag clear=no error 

1 

Used orimarilv bv DOS 2.1 and later 


Source: IBM DOS 3.3 Technical Reference, pages 6-8 through 6-9 

IBM DOS 4.0 Technical Reference, pages B-4 through B-6 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 23 and 414 
Microsoft MS-DOS 5.0 Programmer's Reference 

See Also: 3.191. Error Structure and Error Code Values 


3.016. INT 21H, AH=00H - TERMINATE PROGRAM 


Prior to Calling Function 


AX 

BX 

CX 

DX 


High 

OOH 


Low 


SP 

BP 

SI 

Dl 


CS 

DS 

SS 

ES 


[ Segment address of PSP* 


Upon Return from Function 


Function does not return. 

Function performs the following: 

Flushes file buffers 

Restores termination handler address from PSP:000AH 
Restores Ctrl-C exit address from PSP.OOOEH 
Restores critical error handler address from PSP:0012Ht 
Frees memory owned by the terminating process 


*See 3.196. PSP Structure 
tDOS versions 2.x and later only 

Note: Superseded by function 4CH. 

Source: IBM DOS 3.3 Technical Reference, page 6-51 

IBM DOS 4.0 Technical Reference, page B-12 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 56 through 57 
Microsoft MS-DOS 5.0 Programmer's Reference, page 211 


3.061. INT 21H. AH=31H - Keep Program 
3.128. INT 21H. AH=4CH - End Program 
3.196. PSP Structure 
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3.017. INT 21H, AH=01H - READ KEYBOARD WITH ECHO 


Prior to Calling Function Upon Return from Function 



^Either 8-bit IBM ASCII code, or one of two bytes of an IBM Extended ASCII code 


Note: • Function echoes characters to display; Control-C is enabled; waits for character 

to be input from standard input device. 

• Superseded by function 3FH. 

Source: MS-DOS 3.3 Technical Reference, page 6-52 

IBM DOS 4.0 Technical Reference, page B-13 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 58 through 59 
Microsoft MS-DOS 5.0 Programmer's Reference, page 212 

See Also: 1.21. ASCII Character Set 

1.22. IBM ASCII Character Set 

1.23. IBM Keyboard Extended Function Codes 
3.022. INT 21H, AH=06H - Direct Console I/O 
3.023. INT 21H, AH=07H - Direct Console Input 

3.024. INT 21H, AH=08H - Read Keyboard Without Echo 
3.026. INT 21H, AH=0AH - Buffered Keyboard Input 
3.028. INT 21H, AH=0CH - Flush Buffer, Read Keyboard 
3.078. INT 21H, AH=3FH - Read Using Handle 




_ Section 3: DOS Function Calls and Support T ables 

3.018. INT 21H, AH=02H - DISPLAY CHARACTER 


Prior to Calling Function 



Upon Return from Function 
Function returns no values. 


Note: • Superseded by function 40H. 

• Cursor position updated; if character is a backspace (08H), the cursor 
is moved to the left one position, but the character there is not erased. 


Source: IBM DOS 3.3 Technical Reference, page 6-53 

IBM DOS 4.0 Technical Reference, page B-14 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 60 through 61 
Microsoft MS-DOS 5.0 Programmer's Reference, page 213 

See Also: 1.21. ASCII Character Set 

1.22. IBM ASCII Character Set 

1.23. IBM Extended Keyboard Function Codes 
3.022. INT 21H, AH=06H - Direct Console I/O 
3.025. INT 21H, AH=09H - Display String 
3.079. INT 21H, AH=40H - Write File or Device 
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Not*: * Extended ASCII codes require two function calls. 

• No return value If output Is requested. 

Source: IBM DOS 3.3 Technical Reference, pages 6-57 through 6-58 

IBM DOS 4.0 Technical Reference, page B-18 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 68 through 69 
Microsoft MS-DOS 5.0 Programmer's Reference, page 217 

See Aleo: 1.21. ASCII Character Set 

1.22. IBM ASCII Character Set 

3.017. INT 21H. AH=01H - Read Keyboard with Echo 

3.018. INT 21H, AH=02H - Display Character 

3.023. INT 21H, AH=07H - Direct Console Input 

3.024. INT 21H, AH=08H - Read Keyboard Without Echo 

3.025. INT 21H. AH=09H - Display String 

3.026. INT 21H, AH=0AH - Buffered Keyboard Input 

3.028. INT 21H. AH=0CH - Flush Buffer, Read Keyboard 

3.078. INT 21H, AH=3FH - Road File or Device 

3.079. INT 21H. AH=40H - Write File or Device 


3.023. INT 21H, AH=07H - DIRECT CONSOLE INPUT 


Prior to Calling Function Upon Return from Function 



Note: • Function does not echo character or check for Ctrl+C. 

• Extended ASCII codes require two function calls. 

Source: IBM DOS 3.3 Technical Reference, page 6-59 

IBM DOS 4.0 Technical Reference, page B-19 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 70 through 71 
Microsoft MS-DOS 5.0 Programmer's Reference, page 218 

See Aleo: 3.017. INT 21H, AH=01H - Read Keyboard with Echo 

3.022. INT 21H, AH=06H - Direct Console I/O 
3.024. INT 21H. AH=08H - Read Keyboard Without Echo 
3.026. INT 21H, AH=0AH - Buffered Keyboard Input 
3.028. INT 21H, AH=0CH - Flush Buffer, Read Keyboard 
3.078. INT 21H, AH=3FH - Read File or Device 
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Note: Superseded by function 4EH. 

Source: IBM DOS 3.3 Technical Reference, pages 6-70 through 6-71 

IBM DOS 4.0 Technical Reference, pages B-30 through B-31 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 89 through 90 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 228 through 229 

See Also: 3.003. INT 21H FCB-Orlented Functions Summary 

3.034. INT 21H, AH=12H - Find Next File with FOB 

3.130. INT 21H, AH=4EH - Find First File 

3.131. INT 21H, AH=4FH - Find Next File 
3.172. DIRENTRY Structure 

3.175. FOB Structure (Opened) 

3.176. FOB Structure (Unopened) 


3.034. INT 21H, AH=12H - FIND NEXT FILE WITH FCB 


Prior to Calling Function Upon Return from Function 



*00=directory entry found; FFH=entry not found. 

tMust bo unchanged FOB used previously with function 11H or function 121-1. See 3.174. EXTENDEDFCB Structure 
and EXTHEADER Structure and 3.175. FCB Structure (Opened). 

VSee 3.172. DIRENTRY Structure and 3.174. EXTENDEDFCB Structure and EXTHEADER Structure. 

Note: Superseded by function 4FH. 

Source: IBM DOS 3.3 Technical Reference, pages 6-72 through 6-73 

IBM DOS 4.0 Technical Reference, pages B-32 through B-33 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 91 through 92 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 230 through 231 

See Also; 3.033. INT 21H, AH=11H - Find First File with FCB 

3.130. INT 21H, AH=4EH - Find First File 

3.131. INT 21H. AH=4FH - Find Next File 
3.172. DIRENTRY Structure 

3.174. EXTENDEDFCB Structure and EXTHEADER Structure 

3.175. FCB Structure (Opened) 

3.176. FCB Structure (Unopened) 
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* Requires read access rights on networks. 

• Superseded by function 3FH. 

Source: IBM DOS 3.3 Technical Reference, page 6-75 

IBM DOS 4.0 Technical Reference, page B-35 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 95 through 96 
Microsoft MS-DOS 5.0 Programmer's Reference, page 233 

See Also: 3.045. INT 21H. AH=21 H - Random Read 

3.051. INT 21H. AH=27H - Random Block Read 
3.078. INT 21H. AH=3FH - Read File or Device 
3.175. FOB Structure (Opened) 

3.185. FOB Error Codes 


3.037. INT 21H, AH=15H - SEQUENTIAL WRITE 

Prior to Calling Function Upon Return from Function 



*0=successful write: 1=disk full; 2=DTA too small. 

VSee 3.175. FOB Structure (Opened). 

Note: • Requires write access rights on networks. 

• Superseded by function 40H. 

Source: IBM DOS 3.3 Technical Reference, page 6-76 

IBM DOS 4.0 Technical Reference, page B-36 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 97 through 98 
Microsoft MS-DOS 5.0 Programmer's Reference, page 234 

3.046. INT 21H. AH=22H - Random Write 
3.052. INT 21H. AH=28H - Random Block Write 
3.079. INT 21H. AH=40H - Write File or Device 
3.175. FOB Structure (Opened) 

3.185. FOB Error Codes 


See Also: 
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3.038. INT 21H, AH=16H - CREATE FILE WITH FCB 


Prior to Calling Function Upon Return from Function 



Hiah 

Low 


Hiah 

Low 

AX 

16H 


AX 


Status* 

BX 



BX 



CX 



CX 



DX 

Offset of Dointer to unooened FCBV 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP I ^ IP [ 

flags I I flags [ 


CS 


CS 


DS 

Seament of oointer to unooened FCBV 

DS 


SS 


SS 


ES 


ES 



*00=file created; OFFH=unsuccessful. 

VSee 3.175. FCB Structure (Opened). 

Note: * Requires create access rights on networks. 

• Superseded by function 3CH. 

Source: IBM DOS 3.3 Technical Reference, pages 6-77 through 6-78 

IBM DOS 4.0 Technical Reference, page B-37 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 99 through 100 
Microsoft MS-DOS 5.0 Programmer's Reference, page 235 

See Also: 3.031. INT 21H, AH=0FH - Open File with FCB 

3.076. INT 21H, AH=3DH - Open File with Handle 
3.095. INT 21H, AH=3CH - Create File with Handle 

3.143. INT 21H, AH=5AH - Create Temporary File 

3.144. INT 21H, AH=5BH - Create New File 

3.175. FCB Structure (Opened) 

3.176. FCB Structure (Unopened) 

3.185. FCB Error Codes 
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3.039. INT 21H, AH=17H - RENAME FILE WITH FCB 

Prior to Calling Function Upon Return from Function 




*00=at least one file renamed: FFH=no files renamed, or name already exists. 
tSee 3.181. RENAMEFCB Structure. 

Note: Superseded by function 56H. 


Source: IBM DOS 3.3 Technical Reference, pages 6-79 through 6-80 

IBM DOS 4.0 Technical Reference, pages B-38 through B-39 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 101 through 102 
Microsoft MS-DOS 5.0 Programmer's Reference, page 236 

See Also: 3.135. INT 21H, AH=56H - Rename File 

3.181. RENAMEFCB Structure 
3.185. FCB Error Codes 


3.040. INT 21H, AH=19H - GET CURRENT DRIVE 

Prior to Calling Function Upon Return from Function 




*0=A drive, 1=B drive, and so on. 

IBM DOS 3.3 Technical Reference, page 6-81 
IBM DOS 4.0 Technical Reference, page B-40 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 103 through 104 
Microsoft MS-DOS 5.0 Programmer's Reference, page 237 


Source: 
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3.041. INT 21H, AH=1 AH - SET DISK TRANSFER ADDRESS 

Prior to Calling Function Upon Return from Function 



Function returns no values. 


Note: * OTA may not cross segment boundaries. 

• Default DTA is at 0080H in the PSP. 

Source: IBM DOS 3.3 Technical Reference, page 6-82 

IBM DOS 4.0 Technical Reference, B-41 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 105 through 106 
Microsoft MS-DOS 5.0 Programmer's Reference, page 238 

See Also: 3.059. INT 21H. AH=2FH - Get Disk Transfer Address 


3.042. INT 21H, AH=1BH - GET DEFAULT DRIVE DATA 


Prior to Calling Function 


Upon Return from Function 


High __ Low _ _ High __ Low 


IBM 


AX 

1 Sectors per cluster* 



BX 

Offset of pointer to media descriotor 



CX 

Number of bvtes per sector 



DX 

Number of clusters oer drive 






SP 



BP 



SI 



Dl 



CS 


CS 


DS 


DS 

Seament of pointer to media descriptor 

SS 


SS 


ES 


ES 



*0FFI-l on error 


Note: Superseded by function 36H. 

Source: IBM DOS 3.3 Technical Reference, page 6-83 

IBM DOS 4.0 Technical Reference, page B-42 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 107 through 109 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 239 through 240 

See Also: 2.22. Disk ID Bytes 

3.043. INT 21H, AH=1CH - Get Drive Data 
3.069. INT 21H, AH=36H - Get Disk Free Space 
3.191. ERROR Structure and Error Code Values 



INT 2IH Functions 


3-33 


3.043. INT 21H, AH=1CH - GET DRIVE DATA 


PHor to Calltng Function Upon Return from Function 



*0=default. 1=A. 2=B. etc. 
tOFFH on error 

Note: Superseded by function 36H. 

Source: IBM DOS 3.3 Technical Reference, page 6-84 

IBM DOS 4.0 Technical Reference, page B-43 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 110 through 112 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 241 through 242 

See Also: 2.22. Disk ID Bytes 

3.042. INT 21H, AH=1BH - Get Default Drive Data 
3.069. INT 21H, AH=36H - Get Disk Free Space 
3.184. Logical Drive Numbers 


3.044. INT 21H. AH=1FH - GET DEFAULT DPB 


Prior to Calling Function 



Hiah 

Low 

AX 

1FH 


BX 



CX 



DX 




SP 

BP 

SI 

Dl 


Hags 

CS 

DS 

SS 

ES 


Upon Return from Function 



*00H=successful, 0FFH=unsuccessful. 
tSee 3.171. DEVICEPARAMS Structure. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 243 

3.171. DEVICEPARAMS Structure 


See Also: 
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Note: * Requires write access rights on networks. 

• Random record number Is usually set with function 24H. 

• Superseded by function 40H. 

Source: IBM DOS 3.3 Technical Reference, page 6-86 

IBM DOS 4.0 Technical Reference, pages B-46 through B-47 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 115 through 117 
Microsoft MS-DOS 5.0 Programmer’s Reference, page 245 

Sea Also: 3.037. INT 21H. AH=15H - Sequential Write 

3.048. INT 21H. AH=24H - Set Random Record Number 
3.052. INT 21H, AH=28H - Random Block Write 
3.079. INT 21H. AH=40H - Write File or Device 

3.175. FOB Structure (Opened) 

3.185. FOB Error Codes 


3.047. INT 21H, AH=23H - GET FILE SIZE 


Prior to Calling Function Upon Return from Function 



*0=file found; 0FFH=file not found. 
VSee 3.175. FCB Structure (Opened). 


Note: Superseded by function 42H. 

Source: IBM DOS 3.3 Technical Reference, page 6-87 

IBM DOS 4.0 Technical Reference, page B-48 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 118 through 119 
Microsoft MS-DOS 5.0 Programmer's Reference, page 246 

3.081. INT 21H, AH=42H - Move File Pointer 

3.175. FCB Structure (Opened) 

3.176. FCB Structure (Unopened) 

3.185. FCB Error Codes 


See Also: 
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3.051. INT21H. AH=27H - RANDOM BLOCK READ (continued) 

See Also: 3.036. INT 21H, AH=14H •• Sequential Read 

3.045. INT 21H. AH=21H - Random Read 
3.046. INT 21H, AH=24H - Set Random Record Number 
3.052. INT 21H, AH=28H - Random Block Write 
3.078. INT 21H. AH=3FH - Read File or Device 
3.175. FOB Structure (Opened) 

3.185. FOB Error Codes 


3.052. INT 21H, AH=28H 

Prior to Calling Function 

High _ Low 


RANDOM BLOCK WRITE 

Upon Return from Function 


26H 


Number of records to write 


Offset of pointer to opened FCBt 


Segment of pointer to opened FCBt 


DTA I Data to be written to disk 



*0=successful write: 1=disk full; 2=DTA too small 
tSee 3.175. FCB Structure (Opened). 

Note: • Requires write access rights on networks. 

• Superseded by function 40H. 

• If CX=0 prior to call, file size is set to value in random record number field. 

• Random record number is usually set with function 24H. 

Source: IBM DOS 3.3 Technical Reference, pages 6-93 through 6-94 

IBM DOS 4.0 Technical Reference, pages B-54 through B-55 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 128 through 130 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 252 through 253 

See Also: 3.039. INT 21H, AH=15H - Sequential Write 

3.046. INT 21H, AH=22H - Random Write 
3.048. INT 21H, AH=24H - Set Random Record Number 
3.051. INT 21H, AH=27H - Random Block Read 
3.079. INT 21H, AH=40H - Write File or Device 
3.175. FCB Structure (Opened) 

3.185. FCB Error Codes 
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3.053. INT 21H, AH=29H - PARSE FILENAME 


Prior to Calling Function 


Upon Return from Function 



*00=FCB created, no wildcard characters: 01 =FCB created, wildcard characters used in file name; FFH=drive letter invalid. 
tSee 3.175. FCB Structure (Opened). 

Source: IBM DOS 3.3 Technical Reference, pages 6-95 through 6-97 

IBM DOS 4.0 Technical Reference, pages B-56 through B-57 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 131 through 133 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 254 through 255 

See Also: 2.36. Filename Separator Characters 

3.175. FCB Structure (Opened) 

3.176. FCB Structure (Unopened) 

3.186. Parse Control Byte 


3.054. INT 21H, AH:=2AH - GET DATE 

Prior to Calling Function 

High _ Low 


csr 

DSL 

SS 

ESC 


2AH 


Upon Return from Function 



*0=Sunday, 1 =Monday, etc. 

Source: IBM DOS 3.3 Technical Reference, page 6-98 

IBM DOS 4.0 Technical Reference, page B-58 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 134 through 135 
Microsoft MS-DOS 5.0 Programmer's Reference, page 256 

See Also: 2.20. DateTTime Formats 

3.055. INT 21H, AH=2BH - Set Date 
3.056. INT 21H, AH=2CH - Get Time 
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3.055. INT 21H, AH=2BH - SET DATE 


Prior to Calling Function Upon Return from Function 



*00=valid date supplied; FFH=invalid date supplied. 


Source: IBM DOS 3.3 Technical Reference, page 6-99 

IBM DOS 4.0 Technical Reference, page B-59 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 136 through 137 
Microsoft MS-DOS 5.0 Programmer's Reference, page 257 

See Also: 2.20. Date/Time Formats 

3.054. INT 21H, AH=2AH - Get Date 
3.057. INT 21H, AH=2DH - Set Time 


3.056. INT 21H, AH=2CH - GET TIME 


Prior to Calling Function Upon Return from Function 



Note: Hour is in 24-hour clock format. 


Source: IBM DOS 3.3 Technical Reference, page 6-100 

IBM DOS 4.0 Technical Reference, page B-60 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 138 through 139 
Microsoft MS-DOS 5.0 Programmer's Reference, page 258 


See Also: 


2.20. DateTTime Formats 
3.054. Function 2AH - Get Date 
3.057. Function 2DH - Sot Time 


INT 21H Functions 
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3.061. INT 21H, AH=31H - KEEP PROGRAM 

Prior to Calling Function 



High 

Low 

AX 

31H 

Return code* 

BX 



CX 



DX 

1# of paragraphs of memory to keeo resirinnt 


SP 

BP 

SI 

Dl 

IP[ 
Hags I 

csC 

DSL 

SS 


ESC 


Upon Return from Function 
Function returns no values. 


•You establish return codes. By convention 00=no error. 


Version: 

Note: 

Source: 


Applies to all versions of DOS beginning with 2.0. 

Open files are not closed by this function. 

Technical Reference, pages 6-105 through 6-106 
IBM DOS 4.0 Technical Reference, page B-65 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 148 through 149 
Microsoft MS-DOS 5.0 Programmer's Reference, page 263 

3.124. INT 21H, AH=4BH, AL=00H -- Load and Execute Program 

3.128. INT 21H, AH=4CH - End Program 

3.129. INT 21H, AH=4DH - Get Child-Program Return Value 


3.062. INT 21H. AH=32H - GET DPB 



Prior to Calling Function 


Upon Return from Function 


Hiah 

Low 


Hiah Low 

AX 

32H 


AX 

1 Statust 

BX 



BX 

Offset of pointer to DPB structure 

CX 



CX 

1 

DX 


Drive number* 

DX 

1 






SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 







IP\ 



IP\ 


Hags \ 



1 Hags \ 






CS 


CS 


DS 


DS 

Seoment of pointer to DPB structure 

SS 


SS 


ES 


ES 



0=default, 1=A, 2=B, and so on. 

00H=successful, 0FFH=error. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 264 


See Aleo: 


3.173. DPB Structure 
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3.065. INT 21H, AH=33H, AL=05H - GET STARTUP DRIVE 


Prior to Calling Function Upon Return from Function 



*1 =A, 2=B, and so on. 


Source: IBM DOS 3.3 Technical Reference, page 6-107 

IBM DOS 4.0 Technical Reference, pages B-66 through B-67 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 150 through 151 
Microsoft MS-DOS 5.0 Programmer's Reference, page 267 

See Also: 3.063. INT 21H, AH=33H, AL=00H - Get Ctrl+C Check Flag 

3.064. INT 21H, AH=33H, AL=01H - Set Ctrl+C Check Flag 


3.066. INT 21H, AH=33H, AL=06H - GET MS-DOS VERSION 


Prior to Calling Function Upon Return from Function 



tLow three bits only 
§08H=DOSINROM, 10H=DOSINHMA. 


Version: Applies to all versions of DOS beginning with 5.0 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 268 


See Also: 


3.060. INT 21H, AH=30H - Get Version Number 
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3.070. INT21H, AH=38H - GET COUNTRY DATA (continued) 

Version: Applies to all versions of DOS beginning with 2.1. 

Source: IBM DOS 3.3 Technical Reference, pages 6-110 through 6-118 

IBM DOS 4.0 Technical Reference, pages B-71 through B-73 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 156 through 159 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 272 through 273 

See Also: 3.070. INT 21H, AH=38H - Set Country Data 

3.142. INT 21H, AH=59H - Got Extended Error 
3.191. ERROR Structure and Error Code Values 
3.199. Country Codes 
3.203. COUNTRYINFO Structure 


3.071. INT 21H, AH=38H - SET COUNTRY DATA 


Prior to Calling Function 



Upon Return from Function 



Hiah 

Low 

AX 

Error code (if carry fl 

ag set) 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


IP\ ~ 

flags I Carry flaot 


CS 

DS 

SS 

ES 


*lf country code loss than or equal to 254, AL=country code. If country code 
greater than 254, AL=0FFH and BX=country code. 

tCarry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 3.0. 

Source: IBM DOS 3.3 Technical Reference, pages 6-110 through 6-118 

IBM DOS 4.0 Technical Reference, pages B-71 through B-73 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 160 through 161 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 272 through 273 

See Also: 3.070. INT 21H, AH=38H - Get Country Data 

3.142. INT 21H, AH=59H - Got Extended Error 
3.191. ERROR Structure and Error Code Values 
3.199. Country Codes 
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3.072. INT 21H, AH=39H - CREATE DIRECTORY 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning with 2.0. 

Note: • Requires create access rights on networks. 

• Pathname must be in ASCIIZ form. 

Source: IBM DOS 3.3 Technical Reference, page 6-119 

IBM DOS 4.0 Technical Reference, page B-74 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 162 through 163 
Microsoft MS-DOS 5.0 Programmer's Reference, page 274 

See Aleo: 3.073. INT 21H. AH=3AH - Remove Directory 

3.074. INT 21H. AH=3BH - Change Current Directory 
3.120. INT 21H. AH=47H - Get Current Directory 
3.142. INT 21H. AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
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3.073. INT 21H. AH=3AH - REMOVE DIRECTORY 


Prior to CatSng Function 


mu _, Lpw 


3AH 






Ofliset of pointef to directory name string_| 


Segment or pointaf to difecton^nam^rt^ 


Upon Return from Function 



*Cany flag set H error occurs. 

Version: Applies to aH versions of DOS beginnirtg with 2,0. 

Note: • Requires create access rights on networks, 

• Pathname must be In ASCIIZ form. 

Source: IBM DOS 3 J Technical Reference, page 6-120 

IBM DOS 4.0 Technical Reference, page B-75 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 164 through 165 
Microsoft MS-DOS 5.0 Programmer's Reference, page 275 

See Also: 3.072. im* 21H, AH-39H - Create Directory 

3.074. INT 21H, AH-3BH - Change Current Directory 
3.120. INT 21H, AH-47H - Oet Current Directory 
3.142. INT 21H, AH.59H - Oet Extended Error 
3.191. ERROR Structure and Error Code Values 


L INT 21H, AH*3BH - CHANGE CURRENT DIRECTORY 


Prior to Cotang Function 

_ tm _ 


Low 


sen 


aftet of pointer to pathname strto 


foment of pointer to pathname SI 


Upon Return from Funotton 



•Carry flag set if error occurs. 
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Vtralon; Applies to all versions of DOS beginning with 2.0. 

Note: * Pathname must be In ASCIIZ form. 

• Pathname string Is limited to 64 characters. 

Source: IBM DOS 3.3 Technical Reference, page 6-121 

IBM DOS 4.0 Technical Reference, page B-76 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 166 through 167 
Microsoft MS-DOS 5.0 Programmer's Reference, page 276 

See Also: 3.120. INT 21H, AH=47H - Get Current Directory 

3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 


3.075. INT 21H, AH=3CH - CREATE FILE WITH HANDLE 


Prior to Calling Function Upon Return from Function 



‘Attributes: 

0000H=Normal (read from or written to) 

0001 H=Read only 
0002H=Hidden 
0004H=System File 
0008H=Volume 
0020H=Archive 
tCarry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 2.0. 

Note: • Requires create access rights on networks. 

• Pathname must be in ASCIIZ form. 

• File is truncated if it already exists. 

Source: IBM DOS 3.3 Technical Reference, pages 6-122 through 6-123 

IBM DOS 4.0 Technical Reference, page B-77 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 168 through 169 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 277 through 278 

See Also: 2.19. File Attribute Byte 

3.038. INT 21H, AH=16H - Create File with FCB 
3.082. INT 21H, AH=43H, AL=00H - Get File Attributes 
3.083. INT 21H, AH=43H, AL=01 H - Set File Attributes 

3.142. INT 21H, AH=59H - Get Extended Error 

3.143. INT 21H, AH=5AH - Create Temporary File 

3.144. INT 21H, AH=5BH - Create New File 
3.169. INT 21H, AH=6CH - Extended Open/Create 
3.191. ERROR Structure and Error Code Values 
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3.076. INT 21H, AH=3DH - OPEN FILE WITH HANDLE 


Prior to Calling Function Upon Return from Function 



*Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 2.0. 

Note: Pathname must be in ASCIIZ form. 


Source: IBM DOS 3.3 Technical Reference, pages 6-124 through 6-135 

IBM DOS 4.0 Technical Reference, pages B-78 through B-84 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 170 through 175 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 279 through 280 

See Also: 3.031. INT 21H, AH=0FH - Open File With FOB 

3.142. INT 21H, AH=59H - Get Extended Error 
3.169. INT 21H, AH=6CH - Extended Open/Create 
3.187. Handle Access Byte 
3.191. ERROR Structure and Error Code Values 


3.077. INT 21H, AH=3EH - CLOSE FILE WITH HANDLE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-136 

IBM DOS 4.0 Technical Reference, page B-85 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 176 through 177 
Microsoft MS-DOS 5.0 Programmer's Reference, page 281 

3.032. INT 21H, AH=10H - Close File with FCB 
3.142. INT 21H, AH=59H - Get Extended Error 
3.188. Predefined Handles 
3.191. ERROR Structure and Error Code Values 


See Also: 
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3.078. INT 21H, AH=3FH - READ FILE OR DEVICE 


Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 

tA value of 0 indicates attempt to read at EOF. 


Version: Applies to all versions of DOS beginning with 2.0. 

Note: Requires read access rights on networks. 

Source: IBM DOS 3.3 Technical Reference, pages 6-137 through 6-138 

IBM DOS 4.0 Technical Reference, page B-86 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 178 through 179 
Microsoft MS-DOS 5.0 Programmer's Reference, page 282 

See Also: 3.036. INT 21H, AH=14H - Sequential Read 

3.045. INT 21H, AH=21 H - Random Read 
3.051. INT 21H, AH=27H - Random Block Read 
3.142. INT 21H. AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
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3.079. INT 21H, AH=40H - WRITE FILE OR DEVICE 


Prior to Calling Function 



Buffer iData to write I 


Upon Return from Function 



Hiah 

Low 

AX 

Bytes written or error 

:ode (if carry flag setit 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


IP\ ZH 

Hags I_ Carry flag* 


CS 

DS 

SS 

ES 


Buffer I Unchanged data 1 


•Carry flag set if error occurs. 

tif the number of bytes written is less than the number of bytes requested, the destination file or disk is full. 
§lf 0, file is truncated at the pointer position. 


Version: Applies to all versions of DOS beginning with 2.0. 

Note: Requires write access rights on networks. 

Source: IBM DOS 3.3 Technical Reference, pages 6-139 through 6-140 

IBM DOS 4.0 Technical Reference, pages B-87 through B-88 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 180 through 181 
Microsoft MS-DOS 5.0 Programmer's Reference, page 283 

See Also: 3.037. INT 21H, AH=15H - Sequential Write 

3.046. INT 21H, AH=22H - Random Write 
3.052. INT 21H, AH=28H - Random Block Write 
3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 


3.080. INT 21H, AH=41H - DELETE FILE 


Prior to Calling Function 



Hiah 

Low 

AX 

41H 


BX 



CX 



DX 

Offset of Dointer to filename string 1 


SP 

BP 

SI 

Dl 


flags 


Upon Return from Function 



Hiah 

Low 

AX 

Error code (if carry fl 

Eig set) 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


CS 


CS 


DS 

Segment of oointer to filename string 

DS 


SS 


SS 


ES 


ES 



•Carry flag set if error occurs. 



INT 21H Functions 


3-55 


Vartlon: Applies to all versions of DOS beginning with 2.0. 

Note: * Requires delete access rights on networks. 

• Filename must be in ASCIIZ format. 

Source: IBM DOS 3.3 Technical Reference, pages 6-141 through 6-142 

IBM DOS 4.0 Technical Reference, page B-89 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 102 through 183 
Microsoft MS-DOS 5.0 Programmer's Reference, page 284 

See Also: 1.17. Common String Formats 

3.035. INT 21H. AH=13H - Delete File with FCB 
3.072. INT 21H. AH=3AH - Remove Directory 
3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 


3.081. INT 21H, AH=42H - MOVE FILE POINTER 


Prior to Calling Function 


Upon Return from Function 




*Carry flag set if error occurs. 

t0=start move at beginning of file; 1 =start at current location: 2=start move at end of file. 

Version: Applies to all versions of DOS beginning with 2.0. 

Note: You can find the size of a file by setting AL=2 and CX:DX=0. 

Source: IBM DOS 3.3 Technical Reference, pages 6-143 through 6-144 

IBM DOS 4.0 Technical Reference, pages B-90 through B-91 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 184 through 185 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 285 through 286 

See Also: 3.048. INT 21H, AH=24H - Set Random Record Number 

3.142. INT 21H, AH=59H - Get Extended Error 
3.189. Handle Pointer Movement Methods 
3.191. ERROR Structure and Error Code Values 
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3.082. INT 21H, AH=43H, AL=00H - GET FILE ATTRIBUTES 


Prior to Calling Function 


Upon Peturn from Function 




Hiah 

Low 

AX 

Error code (if carry fl 

ao set) 

BX 



CX 


Attributest 

DX 




SP 

BP 

SI 

Dl 


IP \ 

flags \ _ Carry flag* 


CS 

DS 

SS 

ES 


*Carry flag set if error occurs. 
tAttributes: 

0000H=Normal (read from or written to) 

0001 H=Read-only 

0002H=Hidden 

0004H=System file 

0008H=Volume 

0010H=Directory, not file 

0020H=Archive 


Version: Applies to all versions of DOS beginning with 2.0. 

Note: Pathname must be in ASCIIZ format. 

Source: IBM DOS 3.3 Technical Reference, pages 6-145 through 6-146 

IBM DOS 4.0 Technical Reference, pages B-92 through B-93 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 186 through 187 
Microsoft MS-DOS 5.0 Programmer's Reference, page 287 

See Also: 1.17. Common String Formats 

2.19. File Attribute Byte 
3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
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3.083. INT 21H, AH=43H, AL=01H - SET FILE ATTRIBUTES 

Prior to Calling Function Upon Return from Function 



*Carry flag set if error occurs. 
tAttributes: 

0000H=Normal (read from or written to) 

0001H=Read-only 
0002H=Hidden 
0004H=Systom file 
0008H=Volume 
0010H=Directory, not file 
0020H=Archive 

Version: Applies to all versions of DOS beginning with 2.0. 

Note: • Requires create access rights on networks to change any bit other than the 

archive bit (bit 5). 

• Pathname must be in ASCIIZ format. 

• You cant change the volume or directory bits of an attribute byte. 

Source: IBM DOS 3.3 Technical Reference, pages 6-145 through 6-146 

IBM DOS 4.0 Technical Reference, pages B-92 through B-93 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 186 through 187 
Microsoft MS-DOS 5.0 Programmer's Reference, page 288 

1.17. Common String Formats 
2.19. File Attribute Byte 
3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 


See Also: 
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3.084. INT 21H, AH=44H, AL=00H - GET DEVICE DATA 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 2.0. 


Source: IBM DOS 3.3 Technical Reference, pages 6-148 through 6-150 

IBM DOS 4.0 Technical Reference, pages C-3 through C-4 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 168 through 190 
Microsoft MS-DOS 5.0 Programmer's Reference, page 289 

See Also: 3.085. INT 21H, AH=44H, AL=01 H - Set Device Data 

3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
3.216. Device Data Word 


3.085. INT 21H, AH=44H, AL=01H - SET DEVICE DATA 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, pages 6-148 through 6-150 

IBM DOS 4.0 Technical Reference, pages C-3 through C-4 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 188 through 190 
Microsoft MS-DOS 5.0 Programmer's Reference, page 290 

3.084. INT 21H, AH=44H, AL=00H - Get Device Data 
3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
3.216. Device Data Word 


See Also: 
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3.086. INT 21H, AH=44H, AL=02H - RECEIVE CONTROL DATA FROM CHARACTER DEVICE 


Prior to Calling Function Upon Return from Function 



*Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning w^ith 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-151 

IBM DOS 4.0 Technical Reference, page C-5 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 191 through 192 
Microsoft MS-DOS 5.0 Programmer's Reference, page 291 

See Also: 3.087. INT 21H, AH=44H, AL=03H - Send Control Data to Character Device 

3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 


3.087. INT 21H, AH=44H, AL=03H - SEND CONTROL DATA TO CHARACTER DEVICE 

Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-151 

IBM DOS 4.0 Technical Reference, page C-5 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 191 through 192 
Microsoft MS-DOS 5.0 Programmer's Reference, page 292 


See Also: 


3.086. INT 21H, AH-44H, AL=02H -- Receive Control Data Irom Character Device 
3.142. INT 21H, AH-59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
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V*r«lon: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-152 

IBM DOS 4.0 Technical Reference, page C-6 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 193 through 194 
Microsoft MS-DOS 5.0 Programmer's Reference, page 294 

Sea Aleo: 3.088. INT 21H. AH=44H, AL=04H - Receive Control Data from Block Device 

3.142. INT 21H. AH=59H - Get Extended Error 
3.164. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 


3.090. INT 21H, AH=44H, AL=06H - CHECK DEVICE INPUT STATUS 

Prior to Calling Function Upon Return from Function 




*For devices: 00=not ready, FF=ready. For files: 00=pointer at EOF. FF=ready. 

Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-153 

IBM DOS 4.0 Technical Reference, page C-7 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 195 through 196 
Microsoft MS-DOS 5.0 Programmer's Reference, page 295 

See Also: 3.091. INT 21H, AH=44H, AL=07H - Check Device Output Status 

3.142. INT 21H. AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
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3.091. INT 21H, AH=44H, AL=07H - CHECK DEVICE OUTPUT STATUS 


Prior to Calling Function Upon Return from Function 



*For devices: 00=not ready, FF=ready. For files: 00=ready. FF=ready. 


Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-153 

IBM DOS 4.0 Technical Reference, page C-7 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 195 through 196 
Microsoft MS-DOS 5.0 Programmer's Reference, page 296 

See Also: 3.090. INT 21H, AH=44H, AL=06H - Check Device Input Status 

3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 


3.092. INT 21H, AH:r44H, AL=:08H - DOES DEVICE USE REMOVABLE MEDIA 


Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 
t00=removable media; 01=media not removable. 
V00=default, 01 =A, and so on. 


Version: Applies to all versions of DOS beginning with 3.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-154 

IBM DOS 4.0 Technical Reference, page C-0 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 197 through 198 
Microsoft MS-DOS 5.0 Programmer's Reference, page 297 


See Also: 


3.142. INT 21H, AH=59H - Got Extended Error 

3.164. Logical Drive Numbers 

3.191. ERROR Structure and Error Code Values 
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3.093. INT 21H, AH=44H, AL=09H - IS DRIVE REMOTE 

Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 

tBit 12 set=remote device; bit 12 clear=local device. 

V0=defauK, 1 =A, and so on. 


Version: Applies to all versions of DOS beginning with 3.1. 

Source: IBM DOS 3.3 Technical Reference, page 6-155 

IBM DOS 4.0 Technical Reference, page C-9 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 199 through 200 
Microsoft MS-DOS 5.0 Programmer's Reference, page 298 

See Also: 3.094. INT 21H. AH=44H. AL=0AH - Is File or Device Remote 

3.142. INT 21H, AH=59H - Get Extended Error 
3.184. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 
3.215. Device Attribute Codes 
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3.096. INT 21H, AH=44H, AL=0CH, MINOR CODE=45H - SET ITERATION COUNT 


Prior to Calling Function 

_ High __ Low 

44H I ~0^ 

_ Handle _ 

Cateoorvt I 45H~ 

Offset of pointer to data buffer 



Upon Return from Function 



‘Carry flag set if error occurs. 
tCategory is one of: 

1 = serial device 
3 = display device 
5 = parallel printer 

Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-158 through 6-166 

IBM DOS 4.0 Technical Reference, pages C-12 through C-17 
Microsoft MS-DOS 4.0 Programmer’s Reference, pages 205 through 208 
Microsoft MS-DOS 5.0 Programmer’s Reference, page 302 

See Also: 3.142. INT 21H. AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 
3.201. Code-Page Parameter Blocks 
3.229. Device Request Header Status Field and Error Codes 
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3.097. INT 21H, AH=44H, AL=0CH, MINOR CODE=4AH - SELECT CODE PAGE 


Prior to Calling Function Upon Return from Function 



•Carry flag sot if error occurs, 
t Category is one of: 

1 = serial device 
3 = display device 
5 = parallel printer 

Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-158 through 6-166 

IBM DOS 4.0 Technical Reference, pages C-12 through C-17 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 205 through 208 
Microsoft MS-DOS 5.0 Programmer's Reference, page 303 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 
3.201. Code-Page Parameter Blocks 
3.229. Device Request Header Status Field and Error Codes 


3.098. INT 21H, AH=44H, AL=0CH, MINOR CODE=4CH - START CODE-PAGE PREPARE 


Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 
tCategory is one of: 


1 = serial device 
3 = display device 
5 = parallel printer 
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Verclon: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-156 through 6-166 

IBM DOS 4.0 Technical Reference, pages C-12 through C-17 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 205 through 208 
Microsoft MS-DOS 5.0 Programmer's Reference, page 304 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 
3.201. Code-Page Parameter Blocks 
3.206. CPPREPARE Structure 

3.229. Device Request Header Status Field and Error Codes 


3.099. INT 21H, AH=44H, AL=0CH, MINOR CODE=4DH - END CODE-PAGE PREPARE 

Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 
tCategory is one of: 

1 = serial device 
3 = display device 
5 = parallel printer 

Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-158 through 6-166 

IBM DOS 4.0 Technical Reference, pages C-12 through C-17 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 205 through 208 
Microsoft MS-DOS 5.0 Programmer's Reference, page 305 

3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
3.201. Code-Page Parameter Blocks 
3.229. Device Request Header Status Field and Error Codes 


See Also: 
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Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-158 through 6-166 

IBM DOS 4.0 Technical Reference, pages C-12 through C-17 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 205 through 208 
Microsoft MS-DOS 5.0 Programmer's Reference, page 307 

See Aleo: 3.142. INT 21H, AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 

3.201. Code-Page Parameter Blocks 
3.229. Device Request Header Status Field and Error Codes 


3.102. INT 21H, AH=44H, AL=0CH, MINOR CODE=6AH - QUERY SELECTED CODE PAGE 

Upon Return from Function 


Prior to Calling Function 


Hiah 

Low 

44H 1 

OCH 

Handle 1 

_Categorvt_I_ 

6AH 

Offset of Dointer to data buffer 1 


IP[ 
lags L 


n block or CODEPAGE stru 


Error code (if carrv flaa 

et) 








Carry flag* 



CS 



DS 



SS 



ES 



Buffer ICode page parm block or CODEPAGE structure I 


•Carry flag set if error occurs. 
tCategory is one of: 

1 = serial device 
3 = display device 
5 = parallel printer 

Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-158 through 6-166 

IBM DOS 4.0 Technical Reference, pages C-12 through C-17 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 205 through 208 
Microsoft MS-DOS 5.0 Programmer's Reference, page 308 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 

3.201. Code-Page Parameter Blocks 

3.202. CODEPAGE Structure 

3.229. Device Request Header Status Field and Error Codes 
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3.103. INT 21H, AH=44H, AL=0CH, MINOR CODE=6BH - QUERY CODE-PAGE PREPARE LIST 

Prior to Calling Function 

Hiah Low 


IPl 
flags L 


CS | 

DS _ 

SS __ 

ES 

Buffer I Code page oarm block or CPLIST structure I 

*Carry flag set if error occurs. 
tCategory is one of: 

1 = serial device 
3 = display device 
5 = parallel printer 

Applies to all versions of DOS beginning with 3.3. 

IBM DOS 3.3 Technical Reference, pages 6-158 through 6-166 
IBM DOS 4.0 Technical Reference, pages C-12 through C-17 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 205 through 208 
Microsoft MS-DOS 5.0 Programmer's Reference, page 309 

3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
3.201. Code-Page Parameter Blocks 
3.205. CPLIST Structure 

3.229. Device Request Header Status Field and Error Codes 


Version: 

Source: 

See Also: 


Cateaorvt 


Offset of pointer to data buffer 


Upon Return from Function 



3.104. INT 21H, AH=44H, AL=0CH, MINOR CODE=7FH - GET DISPLAY MODE 


Prior to Calling Function 


Upon Return from Function 


High Low 




Hiah 

Low 

AX 

Error code (if carrv fl 

aq set) 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


Hags I Carry flag* 


CS 

DS 

SS 

ES 


Buffer I DISPLAYMODE structure 1 


*Carry flag set If error occurs. 
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Vtralon: Applies to all versions of DOS beginning with 4.0. 

Source: IBM DOS 4.0 Technical Reference, pages C-12 through C-17 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 205 through 200 
Microsoft MS-DOS 5.0 Programmer's Reference, page 310 

Sea Also: 3.142. INT 21H, AH=59H - Qet Extended Error 

3.191. ERROR Structure and Error Code Values 
3.201. Code-Page Parameter Blocks 
3.229. Device Request Header Status Field and Error Codes 


3.105. INT 21H, AH=44H, AL=0DH, MINOR CODE=40H - SET DEVICE PARAMETERS 

Prior to Calling Function Upon Return from Function 



*Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-166 through 6-181 

IBM DOS 4.0 Technical Reference, pages C-18 through C-26 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, page 311 

3.142. INT 21H, AH=59H - Get Extended Error 
3.171. DEVICEPARAMS Structure 
3.184. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 


See Also: 
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3.106. INT 21H, AH=44H, AL=0DH, MINOR CODE=41H - WRITE TRACK ON LOGICAL DRIVE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 3.3. 


Source: IBM DOS 3.3 Technical Reference, pages 6-166 through 6-181 

IBM DOS 4.0 Technical Reference, pages C-18 through C-26 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, page 312 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.171. DEVICEPARAMS Structure 
3.182. RWBLOCK Structure 
3.184. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 


3.107. INT 21H, AH=44H, AL=0DH, MINOR CODE=42H - FORMAT TRACK ON LOGICAL DRIVE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 
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Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-166 through 6-161 

IBM DOS 4.0 Technical Reference, pages C-18 through C-26 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, page 313 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.171. DEVICEPARAMS Structure 
3.178. FVBLOCK Structure 
3.184. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 


3.108. INT 21H, AH=44H, AUODH, MINOR CODE=46H - SET MEDIA ID 


Prior to Calling Function 



Buffer (Media ID or MID structure 1 


•Carry flag set if error occurs. 


Upon Return front Function 



Hiah 

Low 

AX 

Error code (if carrv flao set) I 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


IP\ 

flags I Carry flag* 


CS 

DS 

SS 

ES 


Buffer [ 


Version: Applies to all versions of DOS beginning with 4.0. 

Source: IBM DOS 4.0 Technical Reference, pages C-18 through C-26 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, page 314 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.171. DEVICEPARAMS Structure 
3.179. MID Structure 
3.164. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 
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3.109. INT 21H, AH=44H, AL=0DH, MINOR CODE=60H - GET DEVICE PARAMETERS 

Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 3.3. 


Source: IBM DOS 3.3 Technical Reference, pages 6-166 through 6-101 

IBM DOS 4.0 Technical Reference, pages C-18 through C-26 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 315 through 316 

See Also: 3.142. INT 21H. AH=59H - Get Extended Error 

3.171. DEVICEPARAMS Structure 
3.184. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 


3.110. INT 21H, AH=44H, AL=0DH, MINOR CODE=61H - READ TRACK ON LOGICAL DRIVE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 
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Version: Applies to all versions of DOS beginning with 3.2. 

Source: IBM DOS 3.3 Technical Reference, pages 6-166 through 6-181 

IBM DOS 4.0 Technical Reference, pages C-18 through C-26 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, page 317 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.171. DEVICEPARAMS Structure 
3.182. RWBLOCK Structure 
3.184. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 


3.111. INT 21H, AH=44H, AL=0DH, MINOR CODE=62H - VERIFY TRACK ON LOGICAL DRIVE 


Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 3.2. 

Source: IBM DOS 3.3 Technical Reference, pages 6-166 through 6-181 

IBM DOS 4.0 Technical Reference, pages C-18 through C-26 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, page 318 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.171. DEVICEPARAMS Structure 
3.170. FVBLOCK Structure 
3.184. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 
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3.112. INT 21H, AH=44H, AL=ODH, MINOR CODE=66H -- GET MEDIA ID 


Prior to Calling Function Upon Return from Function 



*Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 4.0. 


Source: IBM DOS 4.0 Technical Reference, pages C-18 through C-26 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, page 319 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.171. DEVICEPARAMS Structure 
3.179. MID Structure 
3.164. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 


3.113. INT 21H, AH=:44H, AL=0DH, MINOR CODE=68H - SENSE MEDIA TYPE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 



INT 21H Functions 


3-77 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 319 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.171. DEVICEPARAMS Structure 
3.184. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 


3.114. INT 21H, AH=44H, AUOEH - GET LOGICAL DRIVE MAP 



Prior to Calling Function 


Upon Return from Function 


High 

Low 


Hiah 

Low 

AX 

44H 

OEM 

AX 

Drive or error code (if carry flaa setU 

BX 


Loaical drive numberV 

BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP\ 



IP 



Hags \ 



\ Hags 


Carry flaa* 







CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*Carry flag set if error occurs. 

tAL returns physical drive data; 00=only one drive mapped to logical drive; 

1-26(A-Z)=physical drive mapped to logical drive. 

V0=defautt, 1=A, and so on. 

Version: Applies to all versions of DOS beginning with 3.2. 

Source: IBM DOS 3.3 Technical Reference, page 6-162 

IBM DOS 4.0 Technical Reference, page C-27 
Microsoft MS-DOS 4.0 Programmer's Reference, page 217 
Microsoft MS-DOS 5.0 Programmer's Reference, page 321 

See Also: 3.115. INT 21H, AH=44H, AL=0FH - Set Logical Drive Map 

3.142. INT 21H, AH=59H - Get Extended Error 
3.184. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 
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3.115. INT 21H, AH=44H, AL=OFH - SET LOGICAL DRIVE MAP 


Prior to Calling Function Upon Return front Function 



‘Carry flag set if error occurs. 

tAL returns physical drive data; 00=only one drive mapped to logical drive; 

1-26(A-Z)=physical drive mapped to logical drive. 

VO=default, 1 =A, and so on. 

Version: Applies to all versions of DOS beginning with 3.2. 

Source: IBM DOS 3.3 Technical Reference, pages 6-183 through 6-184 

IBM DOS 4.0 Technical Reference, pages C-28 through C-29 
Microsoft MS-DOS 4.0 Programmer's Reference, page 217 
Microsoft MS-DOS 5.0 Programmer's Reference, page 322 

See Also: 3.114. INT 21H, AH=44H, AL=0EH - Get Logical Drive Map 

3.142. INT 21H, AH=59H - Get Extended Error 
3.184. Logical Drive Numbers 
3.191. ERROR Structure and Error Code Values 


3.116. INT 21H, AH=44H, AL=10H - QUERY lOCTL HANDLE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 
t1=serial, 3=console, 5=parallel printer. 

§45H=set iteration count, 65H=get iteration count. 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 323 

3.117. INT 21H, AH=44H,AL=11H - Query lOCTL Device 


See Also: 
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3.117. INT 21H, AH=44H, AL=11H - QUERY lOCTL DEVICE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 
tO=dofault, 1=A, and so on. 

§40H=set device parameters, 41H=write track on logical drive, 42H=format track on logical drive, 
46H=set media ID, 60H=get device parameters, 61H=read track on logical drive, 62H=verify track 
on logical drive, 66H=get media ID, 68H=sense media type. 

Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 324 

See Also: 3.116. INT 21H, AH=44H, AL=10H - Query lOCTL Handle 


3.118. INT 21H, AH=45H - DUPLICATE FILE HANDLE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-185 

IBM DOS 4.0 Technical Reference, page B-95 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 218 through 219 
Microsoft MS-DOS 5.0 Programmer's Reference, page 325 


See Also: 


3.119. INT 21H, AH=46H - Force Duplicate File Handle 
3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
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3.119. INT 21H, AH=46H - FORCE DUPLICATE FILE HANDLE 


Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 2.0. 


Note: Almost always used immediately after INT 21H, AH=45H - Duplicate File Handle. 

Source: IBM DOS 3.3 Technical Reference, pages 6-186 through 6-187 

IBM DOS 4.0 Technical Reference, page B-96 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 220 through 221 
Microsoft MS-DOS 5.0 Programmer's Reference, page 326 

See Also: 3.118. INT 21H, AH=45H - Duplicate File Handle 

3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 


3.120. INT 21H, AH=47H - GET CURRENT DIRECTORY 

Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 
t0=default, 1=A, and so on. 
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Version: Applies to all versions of DOS beginning with 2.0. 

Note: Returned pathname does not begin with a backslash or drive iD. 

Source: IBM DOS 3.3 Technical Reference, pages 6-188 through 6-109 

IBM DOS 4.0 Technical Reference, page B-97 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 222 through 223 
Microsoft MS-DOS 5.0 Programmer's Reference, page 327 

See Also: 3.074. INT 21H, AH=3BH - Change Current Directory 

3.142. INT 21H. AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 


3.121. INT 21H, AH=48H - ALLOCATE MEMORY 


Prior to Calling Function 

Hiah Low 


Upon Return from Function 

Hiah Low 

48H 1 

AX 

Seament address or error code (if carry flaa seOt 

Amount of memorv reouested 

BX 

Paraoraohs available (if carry flaa set) 

- 

CX 

1 

1 

DX 

1 





SP 



BP 



SI 



Dl 



flsgs \ Carry flaQ~ 



CS 



DS 



SS 



ES 



•Carry flag set if error occurs. 

tSegment address of allocated memory block. 


Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, pages 6-190 through 6-191 

IBM DOS 4.0 Technical Reference, page B-98 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 224 through 225 
Microsoft MS-DOS 5.0 Programmer's Reference, page 326 

See Also: 3.122. INT 21H. AH=49H - Free Allocated Memory 

3.123. INT 21H. AH=4AH - Sot Memory Size Block 

3.138. INT 21H. AH=58H. AL=00H - Get Allocation Strategy 

3.139. INT 21H, AH=58H, AL=01H - Set Allocation Strategy 
3.142. INT 21H. AH=59H - Get fended Error 

3.191. ERROR Structure and Error Code Values 
3.197. Memory Allocation Strategies 
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3.122. INT 21H, AH=49H - FREE ALLOCATED MEMORY 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-192 

IBM DOS 4.0 Technical Reference, page B-99 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 226 through 227 
Microsoft MS-DOS 5.0 Programmer's Reference, page 329 

See Also: 3.121. INT 21H, AH=48H - Allocate Memory 

3.123. INT 21H, AH=4AH - Set Memory Size Block 

3.138. INT 21H, AH=58H, AL=00H - Get Allocation Strategy 

3.139. INT 21H. AH=58H. AL=01H - Set Allocation Strategy 
3.142. INT 21H, AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 
3.197. Memory Allocation Strategies 


3.123. INT 21H, AH=4AH - SET MEMORY BLOCK SIZE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 
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Vertlon: Applies to all versions of DOS beginning with 2.0. 

Source; IBM DOS 3.3 Technical Reference, pages 6-193 through 6-194 

IBM DOS 4.0 Technical Reference, page B-100 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 228 through 229 
Microsoft MS-DOS 5.0 Programmer's Reference, page 330 

See Also: 3.121. INT 21H. AH=48H - Allocate Memory 

3.122. INT 21H, AH=49H - Free Allocated Memory 

3.138. INT 21H. AH=58H. AL=00H - Get Allocation Strategy 

3.139. INT 21H. AH=58H. AL=01H - Set Allocation Strategy 
3.142. INT 21H. AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 
3.197. Memory Allocation Strategies 


3.124. INT 21H, AH=4BH, AL=00H - LOAD AND EXECUTE PROGRAM 


Prior to Calling Function 



Upon Return from Function 



Hiah 

Low 

AX 

Error code (if carry flao set) 1 

BX 

Destroyed 

Destroyed 

CX 

Destroyed 

Destroyed 

DX 

Destroyed 

Destroyed 




SP 

Destroyed 


BP 

Destroyed 


SI 

Destroyed 


Dl 

Destroyed 



IP\ ~ 

fiBQS I Csrry flsg* 


1 

Destroyed 


Destroyed 


Destroyed 



•Carry flag set if error occurs. 

tin DOS 5.0, points to LOADEXEC structure. 


Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, pages 6-195 through 6-199 

IBM DOS 4.0 Technical Reference, pages B-101 through B-104 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 230 through 233 
Microsoft MS-DOS 5.0 Programmer's Reference, page 331 

See Also: 3.061. INT 21H. AH=31 H - Keep Program 

3.125. INT 21H. AH=4BH, AL=01H - Load Program 

3.126. INT 21H, AH=4BH, AL=03H - Load Overlay 

3.127. INT 21H, AH=4BH, AL=05H - Set Execution State 
3.142. INT 21H. AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 
3.194. LOADEXEC Structure 
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3.125. INT 21H, AH=4BH, AL=01H - LOAD PROGRAM 

Prior to Calling Function 



Upon Return from Function 
































flags \ CarrvlfaQ* 

CS| 



1 







*Carry flag set if error occurs. 

tin DOS 5.0, points to LOAD structure. 

Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, pages 6-195 through 6-199 

IBM DOS 4.0 Technical Reference, pages B-101 through B-104 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 230 through 233 
Microsoft MS-DOS 5.0 Programmer's Reference, page 333 

See Also: 3.061. INT 21H, AH=31H - Keep Program 

3.124. INT 21H, AH=4BH, AL=00H - Load and Execute Program 

3.126. INT 21H, AH=4BH, AL=03H - Load Overlay 

3.127. INT 21H, AH=4BH, AL=05H - Set Execution State 
3.142. INT 21H, AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 
3.194. LOADEXEC Structure 
3.193. LOAD Structure 


3.126. INT 21H, AH=4BH, AL=03H - LOAD OVERLAY 


Prior to Calling Function 


Upon Return from Function 


Offset of pointer to Diameter blockt 


Offset of pointer to program name 


Error code (if carrv fl 

30 set) 

Destroyed 

Destroyed 

Destroyed 

Destroyed 

Destroyed 

Destroyed 


flags [ 


'agsL 


SP 


SP 

Destroyed 


BP 


BP 

Destroyed 


SI 


SI 

Destroyed 


Dl 


Dl 

Destroyed 



CS 


CS 


DS 

Segment of oointer to oroaram name 

DS 



SS 


SS 



ES 

Segment of oointer to oarameter blockt 

ES 




‘Carry flag set if error occurs. 

tin DOS 5.0, points to LOADOVERLAY structure. 
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Vsrslon: Applies to all versions of DOS beginning with 2.0. 

Source; IBM DOS 3.3 Technical Reference, pages 6-195 through 6-199 

IBM DOS 4.0 Technical Reference, pages B-101 through B-104 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 234 through 236 
Microsoft MS-DOS 5.0 Programmer's Reference, page 334 

See Also: 3.061. INT 21H. AH=31 H - Keep Program 

3.124. INT 21H, AH=4BH, AL=00H - Load and Execute Program 

3.125. INT21H. AH=4BH. AL=01H - Load Program 
3.127. INT 21H, AH=4BH. AL=05H - Set Execution State 
3.142. INT 21H. AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 
3.195. LOADOVERLAY Structure 


3.127. INT 21H, AH=4BH, AL=05H - SET EXECUTION STATE 


Prior to Calling Function 


Upon Return from Function 


Hiah Low 



Function returns no values. 


*Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 5.0. 

Source: Micro.soft MS-DOS 5.0 Programmer's Reference, page 335 

See Also: 3.061. INT 21H. AH=31 H - Keep Program 

3.124. INT 21H, AH=4BH. AL=00H - Load and Execute Program 

3.125. INT 21H, AH=4BH, AL=01H - Load Program 

3.126. INT 21H, AH=4BH, AL=03H - Load Overlay 
3.142. INT 21H, AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 

3.192. EXECSTATE Structure 
3.195. LOADOVERLAY Structure 
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3.128. INT 21H, AH=4CH - END PROGRAM 


Prior to Calling Function 


Upon Return from Function 



Function returns no values. 

Functions performs the following; 

• Flushes file buffers. 

- Restores termination handler address from PSPiOOOAH. 

- Restores Ctrl+C exit address from PSP:000EH. 

- Restores critical error handler address from PSP:0012H. 

- Frees memory owned by terminating process. 


Version: Applies to all versions of DOS beginning with 2.0. 

Note: • All open files are closed by this function. 

* You must remove all file-sharing locks issued by process before calling this function. 

Source: IBM DOS 3.3 Technical Reference, page 6-200 

IBM DOS 4.0 Technical Reference, page B-105 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 237 through 238 
Microsoft MS-DOS 5.0 Programmer's Reference, page 336 

See Also: 3.061. INT 21H, AH=31 H - Keep Program 

3.129. INT 21H, AH=4DH - Get Child-Program Return Value 


). INT 21H, AH=4DH - GET CHILD-PROGRAM RETURN VALUE 


Prior to Calling Function 


High __ Low 


4DH 









SP 

BP 

SI 

Dl 


IP[ 
flags [ 

CS[ 
DS ■ 

ss ■ 

ES [ 


Upon Return from Function 



*0=normal 4CH terminate: 1=Ctrl+C pressed; 2=critical device error; 3=terminated by Keep Program function. 

Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-201 

IBM DOS 4.0 Technical Reference, page B-106 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 239 through 240 
Microsoft MS-DOS 5.0 Programmer's Reference, page 337 

3.061. INT 21H, AH=31H -- Keep Program 
3.128. INT 21H, AH=4CH - End Program 


See Also: 
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3.130. INT 21H, AH=4EH - FIND FIRST FILE 


Prior to Calling Function 


DTA I Empty 



Pathname lASCIIZ strinat 


Upon Return from Function 

High 


[ Error code (if carry flag set) 


DTA I File info or FILEINFO structure 


^ Pathname I Unchanged" 


*Carry flag set if error occurs. 

VAttributes: 

0000H=Normal 
0001 H=Read Only 
0002H=Hidden 
0004H=System File 
0008H=Volume ID 
0010H=Directory, not file 

tCan contain global wildcards; network paths not allowed. 


Version: Applies to all yersions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, pages 6-202 through 6-203 

IBM DOS 4.0 Technical Reference, pages B-107 through B-108 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 241 through 242 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 338 through 339 

See Also: 2.19. File Attribute Byte 

2.20. Date/Time Formats 
3.033. INT 21H. AH=11H - Find First File with FOB 
3.034. INT 21H. AH=12H - Find Next File with FOB 
3.131. INT 21H, AH=4FH - Find Next File 
3.142. INT 21H, AH=59H - Get Extended Error 
3.177. FILEINFO Structure 
3.191. ERROR Structure and Error Code Values 
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3.131. INT 21H, AH=4FH - FIND NEXT FILE 


Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 2.0. 


Note: This function can be used only after a call to function 4EH. 

Source: IBM DOS 3.3 Technical Reference, page 6-204 

IBM DOS 4.0 Technical Reference, page B-109 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 244 through 245 
Microsoft MS-DOS 5.0 Programmer's Reference, page 340 

See Also: 2.19. File Attribute Byte 

2.20. Date/Time Formats 
3.033. INT 21H, AH=11H - Find First File with FCB 
3.034. INT 21H, AH=12H - Find Next File with FCB 
3.130. INT 21H, AH=4EH - Find First File 
3.142. INT 21H, AH=59H - Get Extended Error 
3.177. FILEINFO Structure 
3.191. ERROR Structure and Error Code Values 



Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 341 


3.133. INT 21H, AH=51H - Get PSP Address 


See Also: 
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3.133. INT 21H, AH=51H - GET PSP ADDRESS 



Prior to Calling Function 


Upon Return from Function 


Hiah 

Low 


Hiah Low 

AX 

51H 


AX 

1 

BX 



BX 

Seament address of current PSP 

CX 



CX 

1 

DX 



DX 

1 





SP 


SP 


BP 


BP 


Sl\ 


SI 


Dl\ 


Dl 






IP\ 



IP\ _1 

flags \ 



Hags 






CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



Note: Functions 51H and 62H are identical. Programs can use either function to get 

the segment address of the current PSP. 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 342 

See Also: 3.132. INT 21H, AH=50H - Set PSP Address 


3.134. INT 21H, AH=54H - GET VERIFY STATE 


Prior to Calling Function Upon Return from Function 



Hiah 

Low 


Hiah 

Low 

AX 

54H 


AX 


Verify state* 

BX 



BX 



CX 



CX 



DX 



DX 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




IP\ 

/PI 1 

Haas 1 

flSQS 1 1 



CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*0=no verify after write: 01 =verify after write. 

Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 6-205 

IBM DOS 4.0 Technical Reference, page B-110 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 246 through 247 
Microsoft MS-DOS 5.0 Programmer's Reference, page 343 


See Also: 


3.058. INT 21H, AH=2EH - Set/Reset Verify Flag 
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3.135. INT21H, AH=56H - RENAME FILE 

Prior to Calling Function Upon Return from Function 




‘Carry flag set if error occurs. 

Version: • Applies to all versions of DOS beginning with 2.0. 

• Requires create and delete access rights on networks. 

Note: * Wildcard characters must not be used in the pathname. 

• If the directory path is not the same, but the file name and type specified are, 
the file is ‘moved" to the new directory. 

• You cannot move a file between drives. 

Source: IBM DOS 3.3 Technical Reference, pages 6-206 through 6-207 

IBM DOS 4.0 Technical Reference, page B-111 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 248 through 249 
Microsoft MS-DOS 5.0 Programmer's Reference, page 344 

See Also: 3.039. INT 21H, AH=17H - Rename File with FCB 

3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 


3.136. INT 21H, AH=57H, AL=00H - GET FILE DATE AND TIME 


Prior to Calling Function 


Upon Return from Function 


High __ Low _ _ High _ Low 


AX 

57H 

OOH 

AX 

Error code (if carry flaa set) 

BX 

Handle 

BX 


CX 

1 

CX 

Time file last chanaedt 

DX 

1 

DX 

Date file last chanoedV 






SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP I IP I 

flogs I flags I Carry flap* 


CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



‘Carry flag set if error occurs. 
tTime format: 

Bits 0-4=second divided by 2 
Bits 5-10=minute (0-59) 

Bits 11-15=hour (0-23) 

VDate format; 

Bits 0-4=day of month (1-31) 

Bits 5-8=month (1-12) 

Bits 9-15=year offset from 1980 (add 1980 to get actual year) 




Vtrtlon: 


Applies to all versions of DOS beginning with 2.0. 


Source: IBM DOS 3.3 Technical Reference, pages 6-208 through 6-209 

IBM DOS 4.0 Technical Reference, page B-112 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 250 through 251 
Microsoft MS-DOS 5.0 Programmer's Reference, page 345 

See Aleo: 2.22. Date/Time Formats 

3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 


3.137. INT 21H, AH=57H, AL=01H - SET FILE DATE AND TIME 


Prior to Calling Function Upon Return from Function 



•Carry flag sot if error occurs. 
tTime format: 

Bits 0-4=second divided by 2 
Bits 5-10=minute (0-59) 

Bits 11-15=hour (0-23) 

VDate format: 

Bits 0-4=day of month (1-31) 

Bits 5-8=month (1-12) 

Bits 9-15=year offset from 1980 (add 1980 to get actual year) 

Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, pages 6-208 through 6-209 

IBM DOS 4.0 Technical Reference, page B-112 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 250 through 251 
Microsoft MS-DOS 5.0 Programmer's Reference, page 346 


See Aleo: 


2.20. Date/Time Formats 

3.142. INT 21H, AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 
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•Carry flag set If error occurs. 
fAllocatlon strategy values: 

OO^first fit low (default) 

01 =best fit low 
02=last fit low 
40=first fit high only 
41=best fit high only 
42=last fit high only 
80=first fit high 
81=best fit high 
82=last fit high 

Version: Applies to all versions of DOS beginning with 3.0. 

Source: Microsoft MS-DOS 3.2 Programmer's Reference, page 1-214 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 252 through 253 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 348 through 349 
Not documented in IBM DOS 3.3 or 4.0 Technical Reference 

See Also: 3.121. INT 21H, AH=48H - Allocate Memory 

3.123. INT 21H, AH=4AH - Set Memory Size Block 
3.142. INT 21H, AH=59H - Get Extended Error 
3.191. ERROR Structure and Error Code Values 
3.197. Memory Allocation Strategies 


3.140. INT 21H, AH=58H, AL=02H - GET UPPER MEMORY LINK 


Prior to Calling Function 

_ High __ Low 


58H 

02H 








Upon Return from Function 



High 

Low 

AX 


00 or 011 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


IP\.- .. 

flags \ _ Carry flag* 


CS 

DS 

SS 

ES 


•Carry flag set if error occurs. 

tOI =upper memory area linked and no error; otherwise OOH. 

Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 350 

3.141. INT 21H, AH=58H, AL=03H - Set Upper Memory Link 


See Also: 
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3.143. INT 21H, AH=5AH - CREATE TEMPORARY FILE 


Prior to Colling Function 


Upon Return from Function 




*Carry flag set if error occurs. 

tPathname, followed by backslash (\), followed by 14 bytes of OOH 
VAttributes: 

0000H=Normal 
0001H=Read-only 
0002H=Hidden 
0003H=System file 
0020H=Archive 


Version: • Applies to all versions of DOS beginning with 3.0. 

• Requires create access rights on network. 

Source: IBM DOS 3.3 Technical Reference, page 6-213 

IBM DOS 4.0 Technical Reference, pages B-115 through B-116 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 258 through 260 
Microsoft MS-DOS 5.0 Programmer's Reference, page 354 

See Also: 2.19. File Attribute Byte 

3.038. INT 21H, AH=16H - Create File with FOB 
3.075. INT 21H, AH=3CH - Create File with Handle 
3.142. INT 21H, AH=59H - Get Extended Error 
3.144. INT 21H, AH=5BH - Create New File 
3.191. ERROR Structure and Error Code Values 
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3.144. INT 21H, AHsSBH - CREATE NEW FILE 


Prior to Colling Function Upon Return from Function 



*Carry flag sot if error occurs. 

VAttributes; OOOOH-Normal 
OOOOH-Nomnal 
OOOlHsRead-only 
0002H-Hidden 
0004H»Sy8tem file 
0020HsArchive 

Version: • Applies to all versions of DOS beginning with 3.0. 

• Requires create access rights on networks. 

Source: IBM DOS 3.3 Technical Reference, page 6-215 

IBM DOS 4.0 Technical Reference, page B-117 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 261 through 262 
Microsoft MS-DOS 5.0 Programmer's Reference, page 355 

See Also: 2.19. File Attribute Byte 

3.036. INT 21H, AH-16H - Create File with FCB 
3.075. INT 21H, AH-3CH - Create File wHh Handle 

3.142. INT 21H, AH-59H - Get Extended Error 

3.143. INT 21H, AH-5AH - Create Temporary File 
3.191. ERROR Structure and Error Code Values 


3.145. INT 21H, AH=5CH, AL=00H - LOCK FILE 


Prior to Celling Function Upon Return from Function 



•Carry flag set if error occurs. 
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Varalon: Applies to all versions of DOS beginning with 3.0. 

Note: File sharing must be loaded before using lock on a local computer. 

Source: IBM DOS 3.3 Technical Reference, pages 6-216 through 6-210 

IBM DOS 4.0 Technical Reference, pages B-118 through B-120 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 263 through 265 
Microsoft MS-DOS 5.0 Programmer's Reference, page 356 

See Also: 3.142. INT 21H. AH=59H - Get Extended Error 

3.191. ERROR Structure and Error Code Values 


3.146. INT 21H, AH=5CH, AL=01H - UNLOCK FILE 


Prior to Calling Function 


Upon Return from Function 


High __Low_ _ High _ Low 


AX 

5CH 1 OiH 

AX 

Error code (if carrv flaa set) 

BX 

Handle 

BX 


CX 

Hiah order of offset to reaion in file to unlock 

CX 


DX 

Low order of offset to reaion in file to unlock 

DX 





SP 


SP 


BP 


BP 


SI 

Hiah order of lenath of reaion in file to unlock 

SI 


Dl 

Low order of lenath of reaion in file to unlock 

Dl 





IP\ 


/PI 1 

Hags \ 


Hags 





CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*Carry flag set if error occurs. 

Version: Applies to all versions of DOS beginning with 3.0. 

Note: Region must bo same as one locked with Function 5CH, OOH. 

Source: IBM DOS 3.3 Technical Reference, pages 6-216 through 6-218 

IBM DOS 4.0 Technical Reference, pages B-118 through B-120 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 266 through 268 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 356 through 357 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.145. INT 21H, AH=5CH. AL=00H - Lock File 
3.191. ERROR Structure and Error Code Values 
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INT 21H Functions 3 -99 

3.149. INT 21H, AH«5EH, ALs02H - SET PRINTER SETUP 


Prior to CoIHrtg Function Upon Return from function 



*Carry flag set If error occurs. 


Version: Applies to all versions of DOS beginning with 3.1. 

Note: • Printer setup string cannot be longer than 64 bytes. 

• Network must be mnning. 

Source: IBM DOS 3.3 Technical Reference, pages 6-221 through 6-222 

IBM DOS 4.0 Technical Reference, page B-122 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 271 through 272 
Microsoft MS-DOS 5.0 Programmer's Reference, page 360 

See Also: 3.142. INT 21H, AHs59H - Get Extended Error 

3.150. INT 21H, AH*5EH, AL=03H - Get Printer Setup 
3.191. ERROR Structure and Enor Code Values 
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3.150. INT 21H, AH=5EH, AU03H - GET PRINTER SETUP 


Prior to Calling Function Upon Return from Function 



*Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning with 3.1. 

Note: Network must be mnning. 

Source: IBM DOS 3.3 Technical Reference, pages 6-223 through 6-224 

IBM DOS 4.0 Technical Reference, page B-123 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 271 through 272 
Microsoft MS-DOS 5.0 Programmer's Reference, page 361 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.149. INT 21H, AH=5EH, AL=02H - Set Printer Setup 
3.191. ERROR Structure and Error Code Values 
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Source: IBM DOS 3.3 Technical Reference, pages 6-225 through 6-226 

IBM DOS 4.0 Technical Reference, pages B-124 through B-125 
Microsoft MS-DOS 3.3 Programmer's Reference, pages 287, 289 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 273 through 275 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 362 through 363 


See Also: 


3.142. INT 21H, AH=59H - Get Extended Error 
3.148. INT 21H, AH=5EH, AL=00H - Get Machine Name 
3.191. ERROR Structure and Error Code Values 
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3.152. INT21H, AH=5FH, AL=03H - MAKE NETWORK CONNECTION 

Prior to Calling Function Upon Return from Function 



Buffer [ Local name (ASCIIZ string) 

Buffer [Network name-t-network password 12 ASCIIZ strings) 


‘Carry flag set if error occurs. 
t03=printer device; 04=drive device. 

If BL=03, local name buffer must be PRN, LPT1, LPT2, or LPT3. 

If BL=04, local name buffer is drive letter followed by a colon or null string. 
§Should be zero to retain compatibility with IBM local area networks. 


Version: Applies to all versions of DOS beginning with 3.1. 

Note: Strings should be in ASCIIZ format. 

Source: IBM DOS 3.3 Technical Reference, pages 6-227 through 6-229 

IBM DOS 4.0 Technical Reference, pages B-126 through B-128 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 276 through 278 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 364 through 365 

See Also: 3.142. INT 21H, AH=59H - Get Extended Error 

3.148. INT 21H, AH=5EH, AL=00H - Get Machine Name 
3.191. ERROR Structure and Error Code Values 


3.153. INT 21H, AH=5FH, AL=04H - 

Prior to Calling Function 



High 

Low 

AX 

5FH 

04H 

BX 



CX 



DX 




DELETE NETWORK CONNECTION 

Upon Return from Function 

High _ Low 


[ Offset of pointer to 16-bvte source device name string" 


IP[ 
flags L 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 

IP[ 
Hags L 


Error code (if carry flag set) 


Carry flag* 


CS 


CS 


DS 

Seament of pointer to 16-bvte source device name strina 

DS 


SS 


SS 


ES 


ES 



‘Carry flag set if error occurs. 
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Version: Applies to all versions of DOS beginning with 3.1. 

Note: Strings should be ASCIIZ format. 

Source: IBM DOS 3.3 Technical Reference, pages 6-230 through 6-231 

IBM DOS 4.0 Technical Reference, pages B-129 through B-130 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 279 through 280 
Microsoft MS-DOS 5.0 Programmer's Reference, page 366 

See Also: 3.142. INT 21H. AH=59H - Get Extended Error 

3.148. INT 21H, AH=5EH, AL=00H - Got Machine Name 
3.191. ERROR Structure and Error Code Values 


3.154. INT 21H, AH=62H - GET PSP ADDRESS 


Prior to Calling Function Upon Return from Function 



Version: Applies to all versions of DOS beginning with 3.0. 

Note: Functions 51H and 62H are identical. Programs can use either function to get the 

segment address of the current PSP. 

Source: IBM DOS 3.3 Technical Reference, page 6-232 

IBM DOS 4.0 Technical Reference, page B-131 
Microsoft MS-DOS 4.0 Programmer's Reference, page 281 
Microsoft MS-DOS 5.0 Programmer's Reference, page 342 


See Also: 


3.196. PSP Structure 
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3.155. INT 21H, AH=63H - GET LEAD BYTE TABLE 


Prior to Calling Function Upon Return from Function 



‘Function is one of: 

0=to get address of lead byte table 
1 =to set or clear interim console flag 
2=to obtain interim console flag 
tSet/clear flag is one of: 

0=to clear interim console flag 
1 =to set interim console flag 

Vlf called with AL=0 

Version: Available only in DOS 2.25. 

Note: In DOS 4.x and later, use Function 65H. 

Source: Advanced MS-DOS 2nd Edition (Microsoft Press), page 385 


3.156. INT 21H, AH=65H, AL=01H - GET EXTENDED COUNTRY INFORMATION 


Prior to Calling Function 


Upon Return from Function 


AX 

BX 

CX 

DX 


_ High __ Low 

65H I oTh' 

Code-page ID _ 

Buffer size for country info§ 
Country code _ 


SP 

BP 

SI 

Dl 


I Offset of pointer to country info table 



High 

Low 

AX 

Error code (if carry flag set) 1 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


IP 

flags 


IP 

flags 


Carry flag* 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Segment of pointer to country info table 

ES 



raWe 1 Empty | Table I Country infot' 


‘Carry flag set if error occurs. 

t Single byte followed by EXTCOUNTRYINFO structure in DOS 5.0. 
§ Must be at least 5. 
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Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-233 through 6-236 

IBM DOS 4.0 Technical Reference, pages B-132 through B-134 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 282 through 284 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 367 through 368 

See Also: 3.070. INT 21H, AH=36H - Get Country Data 

3.071. INT 21H, AH=38H - Set Country Data 
3.199. Country Codes 
3.203. COUNTRYINFO Structure 


3.157. INT 21H, AH=65H, AL=02H - GET UPPERCASE TABLE 


Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 

tPoints to buffer in which MS-DOS places the 8-bit identifier (02H) of the uppercase table and the 
32-bit address (segmentioffset) of the table. The buffer must be at least 5 bytes long. 


Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-233 through 6-236 

IBM DOS 4.0 Technical Reference, pages B-132 through B-134 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 282 through 284 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 369 through 370 

3.070. INT 21H. AH=38H - Got Country Data 
3.071. INT 21H. AH=38H - Set Country Data 
3.199. Country Codes 
3.203. COUNTRYINFO Structure 


See Also: 
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3.158. INT 21H. AH=65H, AU04H GET FILENAME UPPERCASE TABLE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 

tPoints to a buffer in which MS-DOS places the 6-bit identifier (04H) of the filename uppercase table 
and the 32-bit address (segment:offset) of the table. The buffer must be at least 5 b^es long. 

Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-233 through 6-236 

IBM DOS 4.0 Technical Reference, pages B-132 through B-134 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 282 through 284 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 371 through 372 

See Also: 3.070. INT 21H, AH=38H - Got Country Data 

3.071. INT 21H, AH=38H - Set Country Data 
3.199. Country Codes 
3.203. COUNTRYINFO Structure 


3.159. INT 21H, AH=65H, AL=05H - GET FILENAME CHARACTER TABLE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 

tPoints to a buffer in which MS-DOS places the 8-bit identifier (OSH) of the filename character table 
and the 32-bit address (segmont:offset) of the table. The buffer must be at least 5 bytes long. 
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Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-233 through 6-236 

IBM DOS 4.0 Technical Reference, pages B-132 through B-134 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 262 through 284 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 373 through 374 

See Also: 3.070. INT 21H, AH=38H - Get Country Data 

3.071. INT 21H. AH=38H - Set Country Data 
3.199. Country Codes 
3.203. COUNTRYINFO Structure 


3.160. INT 21H, AH=65H, AU06H -- GET COLLATE SEQUENCE TABLE 


Prior to Calling Function 



Table I Empty I 



Upon Return from 

_ tMi _ 

Function 

Low 

AX 

1 Error code (if carry flao set) 1 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


IP 


CS 

DS 

SS 

ES 


Table [Pointer to collate seguence buffert 


•Carry flag set if error occurs. 

tPoints to a buffer in which MS-DOS places the 8-bit identifier (06H) of the collate sequence table 
and the 32-bit address (segment:offset) of the table. The buffer must be a least 5 bytes long. 

Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, pages 6-233 through 6-236 

IBM DOS 4.0 Technical Reference, pages B-132 through B-134 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 282 through 284 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 375 through 376 

See Also: 3.070. INT 21H, AH=38H - Get Country Data 

3.071. INT 21H, AH=38H - Set Country Data 
3.199. Country Codes 
3.203. COUNTRYINFO Structure 
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3.162. INT 21H, AH=65H, AL=20H - CONVERT CHARACTER 


Prior to Calling Function Upon Return from Function 



•Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 379 

3.070. INT 21H, AH=30H - Get Country Data 
3.071. INT 21H. AH=38H - Sot Country Data 
3.199. Country Codes 
3.203. COUNTRYINFO Structure 


See Also: 
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3.163. INT 21H, AH=65H, AL=21H - CONVERT STRING 


Prior to Calling Function Upon Return from Function 



•Carry flag set If error occurs. 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 380 

See Also: 3.070. INT 21H, AH=38H - Get Country Data 

3.071. INT 21H, AH=38H - Set Country Data 
3.199. Country Codes 
3.203. COUNTRYINFO Structure 


3.164. INT 21H, AH=65H, AL=22H - CONVERT ASCIIZ STRING 

Prior to Calling Function Upon Return from Function 



•Carry flag set If error occurs. 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 381 

3.070. INT 21H, AH-38H - Get Country Data 
3.071. INT 21H, AH-38H - Set Country Data 
3.199. Country Codes 
3.203. COUNTRYINFO Structure 


See Also: 
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3.165. INT 21H, AH-66H. AL*01H - GET GLOBAL CODE PAGE 


Prior lo C tIKng Funellen Upon Rotum from Punetton 



*Carry flag 8«t if arror occura. 


Varalon: AppNaa to aH vartiona of DOS baginning wNh 3 

Soureo: IBM DOS 34 Tacbnical Rafaranca, pagao 6-237 through 6-236 

IBM DOS 4.0 Tachnical Rafaranca, paga B-ISS 
Microaofi MS-DOS 4.0 Programmar'a Rafaranca, pagaa 266 through 266 
MicroaofI MS-DOS 5.0 Programmar'a Rafaranca, paga 362 

800 Alto: 3.166. lf4T21H,AH-66H,AL-02H-Sat Global Coda Paga 

3.131. ERROR Structura and Error Coda Valuaa 


3.166. im- 21H, AH-66H, AL>02H - SET GLOBAL CODE PAGE 


Prior to CotPftg Punerion Upon Return from Punotfon 



•Carry Hag aaf if arror occura. 

tNof in Microaofi rafarancaa. 


Appnaa to an varatona of DOS bagmning wNh 3.3. 

IBM DOS 3.3 Tachnical Rafaranca, pagaa 6-237 through 6-236 
IBM DOS 44 Tachnicaf Rafaranca, paga B-136 
l^oaoff MS-DOS 4,0 Programmar'a ^anca, pagaa 266 throui^ 286 
Microaofi MS-DOS 6,0 Programmar'a Rafaranca, paga 363 

AM-66H, AL-WH - Oat Otobaf Coda Paga 
3.131. ERROR Structura and Error Coda Valuaa 
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3.167. INT 21H, AH=67H - SET MAXIMUM HANDLE COUNT 


Prior to Calling Function Upon Return from Function 



*Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning with 3.3. 

Note: • Maximum number of system handles is usually controlled by CONFIG.SYS FILES= setting. 

• You must release memory to DOS for the extended handle list. 

Source: IBM DOS 3.3 Technical Reference, page 6-239 

IBM DOS 4.0 Technical Reference, page B-136 
Microsoft MS-DOS 4.0 Programmer's Reference, page 287 
Microsoft MS-DOS 5.0 Programmer's Reference, page 384 

See Also: 2.07. CONFIG.SYS Commands and Default Settings 

3.191. ERROR Structure and Error Code Values 


3.168. INT 21H, AH=68H - COMMIT FILE 


Prior to Calling Function Upon Return from Function 



‘Carry flag set if error occurs. 


Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Technical Reference, page 6-240 

IBM DOS 4.0 Technical Reference, page B-137 
Microsoft MS-DOS 4.0 Programmer's Reference, page 288 
Microsoft MS-DOS 5.0 Programmer's Reference, page 385 


See Also: 


3.191. ERROR Structure and Error Code Values 
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3.169. INT 21H, AH=6CH - EXTENDED OPEN/CREATE 


Prior to Calling Function 


Upon Return from Function 


High __ Low _ _ High _ Low 


AX 

6Cfi I 

AX 

Handle or error code (if carry flao set) 

BX 

Modet 

BX 


CX 

0 1 Attribute byte** 

CX 


DX 

Action§ 

DX 





SP 


SP 


BP 


BP 


SI 

Offset of Dointer to oathname 

SI 


Dl 


Dl 



ip \ ip j ~ 

flags I _I Hags \ _ Carry flag* 


CS 


CS 


DS 

Seoment of oointer to oathname 

DS 


SS 


SS 


ES 


ES 



‘Carry flag set if error occurs. 
tOpen mode: 

OOOOH=Read-Only 
0001H=Write-Only 
0002H=Read/Write 
0000H=Share Compatibility 
0010H=Deny Read/Write 
0020H=Deny Write 
0030H=Deny Read 
0040l-l=Deny None 
OO0OH=No Inherit 
2000H=No Critical Error Handler 
4000H=Commits the File 
§ Action: 

0001H=Create New File 
0010H=Open File 
0020H=Truncate File 
“Attributes: 

0000H=Normal (read from or written to) 

0001H=Read-Only 

0002H=Hidden 

0004H=System File 

0020H=Archive 


Version: Applies to MS-DOS beginning with 5.0. A slightly different version of Function 6CH exists in IBM DOS 4.0. 

Note: Requires create access rights on networks. 

Source: IBM DOS 4.0 Technical Reference, pages B-138 through B-139 

Microsoft MS-DOS 5.0 Programmer's Reference, pages 386 through 388 

See Also: 2.19. File Attribute Byte 

3.038. INT 21H, AH=16H - Create File with FCB 
3.075. INT 21H, AH=3CH - Create File with Handle 

3.142. INT 21H, AH=59H - Get Extended Error 

3.143. INT 21H, AH=5AH - Create Temporary File 

3.144. INT 21H, AH=5BH - Create New File 
3.191. ERROR Structure and Error Code Values 
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3.170. BOOTSECTOR STRUCTURE 





Contents 1 



bsJumo 


3f3) 

8 bvtes 

bsOemName 

OEM name and version of DOS I 

Bflll 

word 

bsBvtesPerSec 

Bvtes oer sector I 

Df13) 

bvte 

bsSecPerClust 


E(14) 

word 


Number of reserved sectors 


bvte 


Number of file-allocation tables 

1 11 (17) 

word 


Number of root-directorv entries 

■EISEH 

word 

bsSectors 

Total number of sectors: 0=drive > 32MB 


bvte 

bsMedia 



word 

bsFATsecs 

Number of sectors oer FAT 


word 

bsSecPerTrack 

Sectors oer track 


word 

bsHeads 

Number of heads 



bsHiddenSecs 

Number of hidden sectors 



bsHuaeSectors 

Number of sectors if bsSectors=0 


bvte 

bsDriveNumber 

Drive number 

1 25 (37) 

bvte 

bsReservedI 


26 (38) 

bvte 





bsVolumelD 




bsVolumeLabel 


37(54) 

8 bvtes 


Tvoe of file system: FATI 2=12-bit FAT. FATI 6=16-bit FAT 1 


Version: DOS 5.0 structure. The layout is identical in previous versions of DOS. 

Source: IBM DOS 3.3 Technical Reference, page 2-31 

IBM DOS 4.0 Technical Reference, page 11-17 
Microsoft MS-DOS 3.3 Programmer's Reference, page 352 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 336 through 338 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 34 through 35 
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3.171. DEVICEPARAMS STRUCTURE 


Offset 

Lenath 

Name 

7 

6 

5 

4 

3 

2 

1 

0 

Allowable Settinas 

0(0) 

byte 

dpSpecFunc 

✓ 

✓ 

✓ 

✓ 

✓ 




Must be set to 0 






✓ 



0=do not use 

1 ^sectors same size 







✓ 


0=read all fields 

1 =read only track layout field 








✓ 

0=bulld new BPB 

1=use device BPB 

1 (1) 

byte 

dpDevType 

0 

0 

0 

0 

1 

0 

0 

1 

9=2.88MB 

0 

_0, 

0 

0 

1 

0 

0 

0 

6=read/write ootlcal 

0 

0 

0 

0 

0 

1 

1 

1 

7=1.44MB flODDV 

0 

0 

0 

0 

0 

1 

1 

0 

6=taDe drive 

0 

0 

0 

0 

0 

1 

0 

1 

5=hard disk 

0 

0 

0 

0 

0 

1 

0 

0 

4=8" double densitv flooDV 

0 

0 

0 

0 

0 

0 

1 

1 

3=8" sinole densitv flooDV 

0 

0 

0 

0 

0 

0 

1 

0 

2=720K floDDV 

0 

0 

0 

0 

0 

0 

0 

1 

1 = 1.2MB flODDV 

0 

0 

0 

0 

0 

0 

0 

0 

0=320/360K flODDV 

2(2) 

word 

dpDevAttr 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



Must be set to 0, RESERVED 







✓ 


0=disk changeline not supported 

1=disk changeline supported 








✓ 

0=media Is removable 

1 =media not removable 

4(4) 

word 

dpCylinders 


Maximum # cylinders device supports 

6(6) 

byte 

dpMediaType 








✓ 

0=1.2MB quad density 

1=320/360K dbl density 

7(7) 

word 

doBvtesPerSec 









Bytes oer sector 

9(9) 

byte 

dpSecPerClust 









Sectors per cluster; must be consecu¬ 
tive, must be power of two 

A (10) 

word 

dpResSectors 









Number of reserved sectors. Usually 1 

C(12) 

byte 

dpFATS 









Number of FATS 

D(13) 

word 

dpRootDirEnts 









Maximum number of entries in root 
directory 

F(15) 

word 

dpSectors 









Number of sectors if drive less than 
or equal to 32MB. 

0=drive greater than 32MB and 
number of sectors in dpHugeSectors 

11 (17) 

byte 

dpMedia 









Media descriptor value* 

12(18) 

word 

dpFATsecs 









Number of sectors occupied by each 

FAT 

14(20) 

word 

dpSecsPerTrack 









Number of sectors per single track 

16(22) 

word 

dpHeads 









Number of heads per drive 

18(24) 

dbl word 

dpHiddenSecs 









Number of hidden sectors per drive 

1C (28) 

dbl word 

dpHugeSectors 









Number of sectors If drive greater 
than 32MB 

‘Media descriptor values: 



Value 

Type of Medium 


OFOH 

1.44 or 2.88MB 3.5" floppy 
1.2MB 5.25" floppy 

0F8H 

Hard disk, any capacity 

0F9H 

720 K 3.5" floppy 

1.2MB 5.25" floppy 

OFAH 

320 K 5.25" floppy 

OFBH 

640 K 3.5" floppy 

OFCH 

180 K 5.25" floppy 

OFDH 

360 K 5.25" floppy 

OFEH 

160 K 5.25" floppy 

OFFH 

320 K 5.25" floppy 


Version: DOS 5.0 structure. The layout through offset 6 is Identical in previous versions of DOS. 

Source: IBM DOS 3.3 Technical Reference, pages 6-169 through 6-180 

IBM DOS 4.0 Technical Reference, pages C-18 through C-26 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 36 through 38, 311, and 315 

See Also: 3.105. through 3.113. INT 21H, AH=44H, AL=0DH, Minor Code tables 

3.173. DPB Structure 
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3.172. DIRENTRY STRUCTURE 






HEISSHi 














r. p=i: fell:! 



















Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 38 through 40 

See Also: 3.033. INT 21H. AH=11 - Find First File with FOB 
3.034. INT 21H, AH=12 - Find Next File with FOB 


3.173. DPB STRUCTURE 


IM‘liiTTM 

IBIfiiMi/fl 



0(0) 

bvte 

dobDrive 


1 (1) 

bvte 

dobUnit 

Unit number for driver 

2(2) 

word 


Sector size, in bvtes 

4(4) 

bvte 

pra5«ii»Rrni»ira.’« 

Sectors oer cluster -1 

5(5) 

bvte 

[jin M 


6(6) 

word 



8(8) 

bvte 


Number of FATs 

9(9) 

word 

f;Ba;mid:na— 

Number of root-directorv entries 

B(11) 

word 

dobFirstSector 

First sector of first cluster 

D(13) 

word 

INI Ml IIIIIIM 

Number of clusters on drive -t-l 

F(15) 

word 



11 (17) 

word 

dobDirSector 






■osn 


dobMedia 


msn 





■.I.IIVMM 

dobNextDPB 



word 

dpbNextFree 


IF (31) 

word 

dpbFreeCnt 

Number of free clusters 1 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 41 through 42 

3.044. INT 21H, AH=1F - Get Default DPB 
3.062. INT 21H, AH=32 - Get DPB 


See Also: 
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3.174. EXTENDEDFCB STRUCTURE AND EXTHEADER STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0)* 

bvte 

extSianature 

Alwavs FFH (255) 

1 (D* 

5 bvtes 

extReserved 


6(6)* 

bvte 

extAttribute 

See 2.19. File Attribute Bvte 

7(7) 

bvte 

extDrivelD 

0=defauK. 1=A. 2=B. and so on 

8 (8) 

8 bvtes 

extFileName 

ASCII characters, oadded with spaces, if necessarv 

10 (16) 

3 bvtes 

extExtent 

ASCII characters, oadded with soaces. K necessarv 

13(19) 

word 

extCurBlockNo 

Binary value indicatina current block (set to 0 on File Ooen) 

15(21) 

word 

extRecSize 

Number of bvtes oer record; default=80 (128) 

17 (23) 

dbl word 

extFileSize 

Binary value indicatina size of file, in bvtes 

IB (27) 

word 

extFileDate 

Packed word containina file last update date 

ID (29) 

word 

extFileTime 

Packed word containing file last update time 

IF (31) 

8 bvtes 

extReserved 

Used Internallv bv DOS 

27 (39) 

bvte 

extCurRecNo 

Binary value indicatina current record 

28 (40) 

dbl word 

extRandomRecNo 

Binary value indicatina next random block to road/write 


*EXTHEADER structure. Name prefix is eh (ehSignature, ehReserved, ehAttribute). 

Version: DOS 5.0 structure. Layout is identical in previous versions of DOS. 

Note: • The EXTHEADER structure consists of offsets 0 through 7. 

• A value other than FFH in the first byte of an FOB indicates it is not an Extended FOB (See 3.175. FOB Structure (Opened)). 

• In the PSP, an extended FOB starts 7 bytes prior to 5CH. 

• In your program (outside the PSP), your FOB pointer probably points directly to the FFH byte of an extended FOB, or to 
the drive number byte of a normal FOB. Thus, to insure that you address Kerns in an FOB correctly, you must first know 
if K is extended or not. 

Source: IBM DOS 3.3 Technical Reference, page 7-16 

IBM DOS 4.0 Technical Reference, Chapter 4 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 19 through 21 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 42 through 44 

See Also: 2.19. File Attribute Byte 

3.175. FOB Structure (Opened) 

3.176. FOB Structure (Unopened) 

3.181. RENAMEFCB Structure 


3.175. FCB STRUCTURE (OPENED) 


Offset 

Lenath 

Name 

Contents 

0(0) 

bvte 

fcbDrivelD 

Drive number; 0=defauK. 1 =A. 2=B. and so on 

1 (1) 

8 bvtes 

fcbFileName 

ASCII characters, oadded wKh spaces. K necessarv 

9(9) 

3 bvtes 

fcbExtent 

ASCII characters, padded with spaces, if necessarv 

C(12) 

word 

fcbCurBlockNo 

Binary value indicatina current block (set to 0 on File Ooen) 

E(14) 

word 

fcbRecSize 

Number of bvtes per record (default=128) 

10(16) 

dbl word 

fcbFileSize 

Binary value indicatina size of file, in bvtes 

14(20) 

word 

fcbFileDate 

Packed word containina file create or last update date 

16 (22) 

word 

fcbFileTime 

Packed word containina file create or last update time 

18 (24) 

8 bvtes 

fcbReserved 

Used internallv bv DOS 

20 (32) 

bvte 

fcbCurRecNo 

Binary value indicatina current record 

21 (33) 

dbl word 

fcbRandomRecNo 

Binary value indicatina next random block to read/wrKe 


Version: DOS 5.0 structure. Layout is identical in previous versions of DOS. 

Note: • In the PSP, an extended FCB starts 7 bytes prior to 5CH. 

• In your program (outside the PSP), your FCB pointer probably points directly to the FFH byte of an extended FCB, 
or to the drive number byte of a normal FCB. Thus, to insure that you address Kerns in an FCB correctly, you must 
first know if K is extended or not (See 3.174. EXTENDEDFCB Structure and EXTHEADER Structure). 

Source: IBM DOS 3.3 Technical Reference, pages 7-12 through 7-15 

IBM DOS 4.0 Technical Reference, Chapter 4 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 19 through 21 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 44 through 46 

See Also: 2.20. Date/Time Formats 

3.174. EXTENDEDFCB Structure and EXTHEADER Structure 

3.176. FCB Structure (Unopened) 

3.181. RENAMEFCB Structure 
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3.176. FCB STRUCTURE (UNOPENED) 


Offset 

Lenath 

Name 

Contents 

0(0) 

bvte 

fcbDrivelD 

Drive number: 0=default, 1 =A. 2=B. and so on 

1 (1) 

8 bytes 

fcbFileName 

ASCII characters, left justified, oadded with spaces (20H). if necessary 






word 



E(14) 

word 



10116) 




14 (20) 

word 

fcbFileDate 



word 



■EElSIHi 



0 


bvte 

fcbCurRecNo 

0 

21 (33) 

dbl word 

fcbRandomRecNo 

0 


Version: DOS 5.0 structure. Layout is identical in previous versions. 


Source: IBM DOS 3.3 Technical Reference, pages 7-12 through 7-15 

IBM DOS 4.0 Technical Reference. Chapter 4 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 19 through 21 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 44 through 46 

See Also: 3.003. INT 21H FCB-Oriented Functions Summary 

3.174. EXTENDEDFCB Structure and EXTHEADER Structure 

3.175. FCB Structure (Opened) 

3.181. RENAMEFCB Structure 
3.184. Logical Drive Numbers 


3.177. FILEINFO STRUCTURE 


1 Offset 1 

Lenath 

I Name 

I Contents | 

_0(0)_1 

21 bvtes 


I Used bv subseouent Search Next functions I 
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3.178. FVBLOCK STRUCTURE 




1 Name 




1 1 kW»T:TJ 

Must be zero 

1 (1) 

word 

IfvHead 

Head number to fonnat/verifv 

3f3) 

word 

IfvCvlinder 

Cvlinder number to format/verifv 


Version: DOS 5.0 structure. The layout is Identical in previous versions of DOS. 

Source: IBM DOS 3.3 Technical Reference, pages 6-169 through 6-160 

IBM DOS 4.0 Technical Reference, pages C-18 through C-26 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 47, 313, and 318 

See Also: 3.105. through 3.113. INT 21H, AH=44H, AL=0CH, Minor Code tables 

3.173. DPB Structure 


3.179. MID STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

word 

midInfoLevel 

Information level 

2(2) 

dbl word 

midSerialNum 

Serial number 

6(6) 

11 bvtes 

midVolLabel 

ASCII volume label 

11 (17) 

8 bvtes 

midFileSvsTvoe 

File svstem tvoe 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 48 


See Also: 3.108. INT 21H, AH=44H, AL=0DH, Minor Code=46H - Set Media ID 
3.112. INT 21H, AH=44H, AL=0DH. Minor Code=66H - Get Media ID 


3.180. PARTENTRY STRUCTURE 


Offset 

Lenath 

Name 

Contents I 

0(0) 

bvte 


Tvpe of partition; 80H=bootable. 00H=nonbootable 1 

1 (1) 

bvte 



2(2) 

bvte 

oeBeainSector 


3i3) 

bvte 

oeBeainCvlinder 

Beainnino cvlinder 



peFileSystem 

Name of file system: 00=unknown, 01=12-bit FAT, 04=16-bit FAT 
(partition <32MB), 05H=oxtonded DOS partition, 06H=16-bit FAT 
(partition >=32MB) 

5(5) 

bvte 

peEndHead 


6(6) 

bvte 

oeEndSector 


7(7) 

bvte 

oeEndCvlinder 


0(8) 

dbl word 

oeStartSector 


... C(12) 

dbl word 

peSectors 

Number of sectors in the partition 1 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 48 through 49 

See Also: 3.106. INT 21H, AH=44H. AL=0DH, Minor Code=41 H - Write Track on Logical Drive 
3.110. INT 21H, AH=44H, AL=0DH, Minor Code=61 H - Read Track on Logical Drive 
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3.181. RENAMEFCB STRUCTURE 













1 n ■fTTrsTtm rfir* n f :?■ 















trrrfTKWanciiiM 

FiUri 1 n ■fTTrSHHI !* f=!» 






Version: DOS 5.0 structure. Layout is identical in previous versions of DOS. 

Note: Both file name and type fields may contain the DOS wildcard character 7 (match any character) 

Source: IBM DOS 3.3 Technical Reference, page 6-79 

IBM DOS 4.0 Technical Reference, pages B-38 through B-39 
Microsoft MS-DOS 4.0 Programmer’s Reference, pages 101 through 103 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 49 through 50 

See Also: 3.174. EXTENDEDFCB Structure and EXTHEADER Structure 

3.175. FOB Structure (Opened) 

3.176. FOB Structure (Unopened) 

3.184. Logical Drive Numbers 


3.182. RWBLOCK STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

bvte 


Must be set to 0 

1 (1) 

■E9SE9H 


Head number to read/write 

3(3) 

word 

rwCvlinder 

Cylinder number to read/write 

5(5) 

word 

nwFirstSector 

First sector # to read/write 

7(7) 

word 

rwSectors 

Total # of sectors 

9191 

dbl word 

nwBuffer 

Seament:Offset of transfer buffer 


Version: DOS 5.0 structure. The layout is identical in previous versions of DOS. 

Source: IBM DOS 3.3 Technical Reference, pages 6-169 through 6-180 

IBM DOS 4.0 Technical Reference, pages C-18 through C-26 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 209 through 216 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 50, 312, and 317 

See Also: 3.105. through 3.113. INT 21H, AH=44H, AL=0DH, Minor Code tables 

3.173. DPB Structure 


3.183. TRACKLAYOUT STRUCTURE 



Lenath 

Name 

Contents 


word 

tkISectors 

Number of sectors in track 






Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 50 through 51 

See Also: 3.105. INT 21H, AH=44H, AL=0DH, Minor Code=40H - Set Device Parameters 




















For Write F 

unctlona (1SH. 22H. and 2BH) 

Code in AL 

Meanina After Write 

0 

Write operation was comoleted successfullv 

1 

Disk full; write canceled 

2 

DTA does not contain enouoh data to write record(s): write canceled 


Source: IBM DOS 4.0 Technical Reference, pages B-35 through B-36. B-44 through B-47. B-52 through B-55 

Microsoft MS-DOS 3.2 Programmer's Reference, pages 1-75 through 1-103 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 95 through 98,113 through 117,125 through 130 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 233 through 234, 244 through 245, 250 through 2! 

See Also: 3.036. INT 21H, AH=14H - Sequential Read 
3.037. INT 21H, AH=15H - Sequential Write 
3.045. INT 21H, AH=21H - Random Read 
3.046. INT 21H, AH=22H - Random Write 
3.051. INT 21H, AH=27H - Random Block Read 
3.052. INT 21H, AH=28H - Random Block Write 
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3.186. PARSE CONTROL BYTE 


7 

6 

5 

4 

3 

2 

r 

0 

Function 

Allowable Settinas 








✓ 

Separator control 

0=stop parsing If separator is encountered 

1 =lgnore leading file separators 







✓ 


Drive 4 control 

0=sot FCB drive number to 0 if no drive in string 

1 =leave FCB drive number unchanged if no drive in string 






✓ 



File name control 

0=set FCB filename to blanks if no name in string 

1 =leave FCB filename unchanged if no file name in string 









Extension control 

0=set FCB file extension to blanks if no type in string 
1=leave FCB file extension unchanged if no type in string 

zl 

'V 

V 

V 





UNUSED 

Must be 0 


Veralon: DOS version 1.0 also recognizes / * [ ] 

Note: Filename separators are:.;, = + SPACE TAB 

Filename terminators are :.;, = + <> | /'[ ] SPACE TAB and the Control characters (ASCII 01H through OFH) 

Source: IBM DOS 3.3 Technical Reference, pages 6-96 through 6-97 

IBM DOS 4.0 Technical Reference, pages B-56 through B-57 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 131 through 133 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 254 through 255 

See Also: 2.36. File Separator Characters 

3.053. INT 21H. AH=29H - Parse Filename 


3.187. HANDLE ACCESS BYTE 

Bit Number 


7 

6 

5 

4 

3 2 

1 

0 

Use 

✓ 







Inherit bitt 


_✓ 

_✓ 





Sharing mode codet 





✓ ✓ 

;✓ 

~z. 

Access code* 


7 

6 

5 

4 

3 

2 

1 

0 

Allowable Values 

Meanina 

✓ 








0=child inherits 

1=child doesn't inherit 

Child program inherits file handle 

Child program does not inherit file handle 


✓ 

✓ 

✓ 





000=share-compatibility mode 
001 =share-denyread/write 

010=share-denywrite 

011 =share-denyread 

100=share-denynone 

Other programs have access to file 

Other programs cant open file 

Other programs cant write to file 

Other programs cant read file 

Other programs have read or write access but cant 
open in compatibility mode 





"V 

'V 



0000=read-only 

0001 =write-only 
0010=read/write 

Open file read-only 

Open file write-only 

Open file read and write 


^Applies to all versions of DOS beginning with 2.0. 
fFully implemented beginning with DOS 3.1. 

Version: Normal Access Byte for all non-network workstations would be 02H (inherit, compatibility, read/write). 

Source: IBM DOS 3.3 Technical Reference, pages 6-128 through 6-130 

IBM DOS 4.0 Technical Reference, pages B-76 through B-60 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 170 through 173 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 279 through 280 


See Also: 


3.076. INT 21H, AH=3DH - Open File with Handle 
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•Applies to DOS beginning with version 4.0 only. 

Version: DOS 5.0 structure. The layout is Identical In previous versions of DOS. 

Note: Memory control block and memory controlled are adjacent in memory 

Source: Advanced MS-DOS 2nd Edition (Microsoft Press), page 179 

PC Magazine, December 26,1989, page 261 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 70 and 70 

3.123. INT 21H, AI-I<4AH -- Set Memory Block Size 


See Also: 
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3.191. ERROR STRUCTURE AND ERROR CODE VALUES 


Offset 

Lenath 

Name 

Contents 

OtO) 

word 

err AX 

AX reoister* 

2t2) 

word 

errBX 

BX reoistert 

4 14) 

word 

errCX 

CX realsterV 

6(6) 

word 

errDX 

DX reoister 

8(8) 

word 

errSI 

SI reoister 

AMO) 

word 

errDI 

Dl reoister 

C(12) 

word 

errDS 

DS reoister 

E(14) 

word 

errES 

ES reoister 

10(16) 

word 

errResetved 


12(18) 

word 

errUID 

Computer where error occurred: 
0=local comouter 

14 (20) 

word 

errPID 

Program where error occurred; 

0=local orooram 


*En'Of Code: 


Value in AX 

Descriotion 

1 (1) 

Invalid function code 

2(2) 

File not found 

3(3) 

Path not found 

4(4) 

Too manv ooen files 

5(5) 

Access denied 

6(6) 

Invalid handle 

7(7) 

Arena trashed 

8(8) 

Insufficient memorv 

9(9) 

Invalid block 

A (10) 

Invalid environment 

B(11) 

Invalid format 

C(12) 

Invalid access code 

D(13) 

Invalid data 

E(14) 

RESERVED 

F(15) 

Invalid drive 

10(16) 

Attemot to remove the current directory 

11(17) 

Not same device 

12(18) 

No more files 

13(19) 

Disk is write-protected 

14(20) 

Bad disk unit 

15(21) 

Drive not ready 

16 (22) 

Invalid command 

17(23) 

CRC error 

18(24) 

Bad reauest structure lenath 

19(25) 

Seek error 

1A(26) 

Not a DOS disk 

IB (27) 

Sector not found 

1C (28) 

Out of paper 

ID (29) 

Write fauH 

IE (30) 

Read fault 

1F(31) 

General failure 

20 (32) 

Sharina violation 

21 (33) 

Lock violation 

22(34) 

Wrona disk 

23 (35) 

FCB unavailable 

24 (36) 

Sharina buffer overflow 

25 (37) 

Error code paae mismatched 

26 (38) 

Handle EOF 

27 (39) 

Handle disk full 

28 (40) 

RESERVED 

29 (41) 

RESERVED 

2A(42) 

RESERVED 

2B (43) 

RESERVED 

2C (44) 

RESERVED 

2D (45) 

RESERVED 

2E (46) 

RESERVED 

2F (47) 

RESERVED 

30 (48) 

RESERVED 

31 (49) 

RESERVED 

32 (50) 

Network reauest not suoDorted** 

33 (51) 

Remote computer not listenina** 

34 (52) 

Duplicate name on network** 

35 (53) 

Network oath not found** 

36 (54) 

Network busy** 

37 (55) 

Network deyice no lonaer exists** 

38 (56) 

Net BIOS command limit exceeded** 

39 (57) 

Network adapter hardware error** 


(Continued) 
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3.191. ERROR STRUCTURE AND ERROR CODE VALUES (continued) 


*Errof Code: 


Value in AX 

Descriotion 

3A (58) 

Incorrect resDonse from network** 

3B (59) 

Unexoected network error** 

3C (60) 

Incomoatible remote adaoter** 

3D (61) 

Print oueue full** 

3E (62) 

Not enough soace for orint file** 

3F (63) 

Print file was deleted** 

40 (64) 

Network name was deleted** 

41 (65) 

Access denied** 

42 (66) 

Network device tvoe incorrect** 

43 (67) 

Network name not found** 

44 (68) 

Network name limit exceeded** 

45 (69) 

Net BIOS session limit exceeded** 

46 (70) 

Temoorarilv paused** 

47 (71) 

Network reouest not accented** 

48 (72) 

Print or disk redirection is paused** 

49 (73) 

RESERVED** 

4A (74) 

RESERVED** 

4B (75) 

RESERVED** 

4C (76) 

RESERVED** 

4D (77) 

RESERVED** 

4E (78) 

RESERVED** 

4F (79) 

RESERVED** 

50 (80) 

File exists 

51 (81) 

Duplicate FOB 

52 (82) 

Cannot make directorv entry 

53 (83) 

Interrupt 24H failure 

54 (84) 

Out of structures 

55 (85) 

Already assigned 

56 (86) 

Invalid password** 

57 (87) 

Invalid parameter 

58 (88) 

Net write fault** 

59 (89) 

Function not supported by network**tt 

5A (90) 

Reguired system component not installed**tt 


“Applies to network installations only 

ttNot documented in Microsoft MS-DOS 4.0 Programmer's Reference. 


tError Class: 


Value in BH 

Descriotion of Class 

Example 

1 (1) 

Out of a resource 

Storage or channels 

2(2) 

Temporary situation 

Locked region of file 

3(3) 

Authorization problem 

User doesn't have access rights 

4(4) 

Internal error in system software 


5(5) 

Hardware failure 


6(6) 

System software failure 

Missing configuration file 

7(7) 

Application program failure 


8(8) 

Item not found 

File couldn't be found 

9(9) 

Invalid format or tvoe 

File in wrong format 

A (10) 

Interlocked item 

File is interlocked 

B(11) 

Media problem 

Wrong disk, bad soot on disk 

C(12) 

Already exists 

Declared machine name that exists 

_0113}_ 

Unknown 



Suggested Action 


Value in BL 

Descriotion of Suaaested Action 

_1 (1) 

Retry, then prompt user 

2(2) 

Retry after a brief pause 

3(3) 

If user entered item, prompt for it again 

4(4) 

Terminate after closing files 

5(5) 

Terminate immediately: don't close files 

6(6) 

No action: error was informational only 

7(7) 

Prompt the user to perform an action (e.g.. change disk) 


VLocation: 


Value in CH 

Probable Location of Error 


_mj_ 

Unknown to DOS 


2(2) 

Random access device 

Disk drive 

3(3) 

Network 

Network software, hardware 




5(5) 

Memon/ 
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Version: * DOS 5.0 structure. The layout Is Identical In previous versions of DOS. 

• Error codes apply to all versions of DOS boginning with 2.0. 

• Error class, action, and location apply to all versions of DOS beginning with 3.0. 

Source: IBM DOS 3.3 Technical Reference, pages 6-40 through 6-46 

IBM DOS 4.0 Technical Reference, pages B-6 through B-11 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 254 through 257 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 78 through 80, 352 through 353, 
and 447 through 449 

See Also: 3. 142. INT 21 H, AH=59H -- Get Extended Error 

3.185. FOB Error Codes 


3.192. EXECSTATE STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

word 

esReserved 

RESERVED (must bo 0) 

212) 

word 

esFlaos 

Type flags 

4f41 

dbl word 

esProoName 

Pointer to ASCIIZ orooram name string 

8(8) 

word 

esPSP 

PSP seomont of new orooram 

A (10) 

dbl word 

esStartAddr 

Start CS:IP of new orooram 

E(14) ■ 

dbl word 

esProoSize 

Program size, including PSP 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 80 


See Also: 3.127. INT 21H, AH=4BH, AL=05H - Set Execution State 


3.193. LOAD STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

word 

IdEnvironment 

Environment block segment 

2(2) 

dbl word 

IdCommandTail 

Pointer to command tail 

6(6) 

dbl word 

IdFCB-l 

Pointer to default FCB #1 

A (10) 

dbl word 

ldFCB_2 

Pointer to default FCB #2 

E(14) 

dbl word 

IdCSIP 

Starting code address 

12(16) 

dbl word 

IdSSSP 

Starting stack address 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 82 through 83 

See Also: 3.125. INT 21H, AH=4BH, AL=10H -- Load Program 


3.194. LOADEXEC STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

word 

leEnvironment 

Segment address of environment to be passed, 
or OOH to use oarent orocess's environmen: 

2(2) 

dbl word 

leCommandTail 

Segmentioffset address of a command line to be placed 
at 80H in child orocess's PSP 

6(6) 

dbl word 

leFCB_1 

Segmentroffset address of a FCB to be placed at 5CH of 
child orocess's PSP 

A (10) 

dbl word 

loFCB_2 

Segmentioffset address of a second FCB to be placed at 

6CH of child orocess's PSP 


Version: DOS 5.0 structure. The layout is identical in previous versions of DOS. 

Source: IBM DOS 3.3 Technical Reference, page 6-197 

IBM DOS 4.0 Technical Reference, pages B-101 through B-104 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 230 through 233 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 63 through 84 and 331 

See Also: 3.124. INT 21H, AH=4BH, AL=00H - Load and Execute Program 
3.196. PSP Structure 
3.196. Environment Blocks 
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3.195. LOADOVERLAY STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

word 

loStartSeoment 

Segment address where overlay is to be loaded 

2(2) 

word 

loRelocationFactor 

Segmentioffset where overlay is to be loaded 
(normally same as load address, but may be 
increased to overlav only hioher oortion of a orooram) 


Version: DOS 5.0 structure. The layout is identical In previous versions of DOS. 

Source: IBM DOS 3.3 Technical Reference, page 6-197 

IBM DOS 4.0 Technical Reference, pages B-101 through B-104 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 230 through 233 
Microsoft MS-DOS 5.0 Programmer's Reference, page 84 

See Also: 3.126. INT 21H, AH=4BH, AL=03H - Load Overlay 
3.194. LOADEXEC Structure 


3.196. PSP STRUCTURE 


Offset 

Lenath 

Name 

Deschotion 

0(0) 

word 

DSDlnt20 

Int 20H instruction 

2(2) 

word 

osoNextParaaraoh 

End of memory allocation block 

4(4) 

bvte 


RESERVED 

5(5) 

5 bvtes 

osoDisoatcher 

Far call to DOS function reauest handler 

A (10) 

dbl word 

osoTerminateVector 

Int 22H terminate handler address 

E(14) 

dbl word 

DSoOontrolOVector 

Int 23H Otii-fO handler address 

12 (18) 

dbl word 

osoOritErrorVector 

Int 24H Oritical Error handler address 

16 1221 

11 words 


RESERVED 

20 (441 

word 

osoEnvironment 

Segment address of environment block 

2E (461 

23 words 


RESERVED 

48 (721 

16 bvtes 

dsdFOB_1 

First 16 bvtes of first default FOB 

58 (881 

16 bvtes 

dsdFOB_2 

First 16 bvtes of second default FOB 

68 (1041 

dbl word 


RESERVED 

60 (1081 

128 bvtes 

osoOommandTail 

Oommand-line oarameters 


Version: DOS 5.0 structure. Layout is similar in previous versions of DOS. See sources for more information. 

Source: IBM DOS 3.3 Technical Reference, pages 7-10 through 7-11 

IBM DOS 4.0 Technical Reference, pages 6-4 through 6-6 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 384 through 386 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 66 and 84 through 85 

See Also: 3.050. INT 21H, AH=26H - Create New Program Segment Prefix 
3.154. INT 21H, AH=62H - Get PSP Address 
3.176. FOB Structure (Unopened) 
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3.197. MEMORY ALLOCATION STRATEGIES 


Value 

Name 

Description 

0 

First fit 

Search beginning at lowest available memory and allocate 
first block larae enouah to accommodate reouest (default! 

1 

Best fit 

Search all blocks and allocate smallest block 
that accommodates reouest 

2 

Last fit 

Search beginning at highest available memory and 
allocate first block larae enouah to accommodate reouest 


Value 

Name 

Description 

OOOOh 

First_fitJow 

Search conventional memory for the available block 
havina the lowest address. This is the default strateav. 

OOOIh 

Best_fitJow 

Search conventional memory for the available block that 
most closelv matches the reauested size. 

0002h 

Lastjitjow 

Search conventional memory for the available block at 
the hiahest address. 

0080h 

First_fit_high 

Search the upper-memory area for the available block 
at the lowest address. If no block is found, the search 
continues in conventional memorv. 

0081 h 

Best_fit_high 

Search the upper-memory area for the available block 
that most closely matches the requested size. If no 
block is found, the search continues in conventional 
memorv. 

0082h 

Last_fit_high 

Search the upper-memory area for the available block 
at the highest address. If no block is found, the search 
continues in conventional memorv. 

0040h 

First_fit_highonly 

Search the upper-memory area for the available block 
at the lowest address. 

0041 h 

Best_fit_highonly 

Search the upper-memory area for the available block 
that most closelv matches the reauested size. 

0042h 

Last_fit_highonly 

Search the upper-memory area for the available block 
at the hiahest address. 


Version: Applies to all versions of DOS beginning with 3.0 (but undocumented in IBM versions). 

Source: Microsoft MS-DOS 3.3 Programmer's Reference, page 262 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 252 through 253 
Microsoft MS-DOS 5.0 Programmer's Reference, page 347 

See Also: 3.121. INI 21H, AH=48H - Allocate Memory 

3.122. INT 21H. AH=49H - Free Allocated Memory 

3.123. INT 21H, AH=4AH - Set Memory Size Block 

3.138. INT 21H, AH=58H, AL=00H - Get Allocation Strategy 

3.139. INT 21H, AH=58H, AL=01H - Set Allocation Strategy 


3.198. ENVIRONMENT BLOCKS 


Offset 

Lenath 

Name 

Contents 

0(0) 

varies 

Environment strina 1 

ASCII strina in form: PARAMETER=VALUE 

varies 

bvte 

Strina terminator 

Must be a 0 

varies 

varies 

Environment strina 2 

ASCII strina in form: PARAMETER=VALUE 

varies 

bvte 

Strina terminator 

Must be a 0 


tnd $0 on, until last atring: 


varies 

varies 

Environment strina n 

ASCII strina in form: PARAMETER=VALUE 

varies 

bvte 

Strina terminator 

Must be a 0 

varies 

bvte 

Strina terminator 

Must be a 0 

varies 

word 

Count 

Number of characters followina 

varies 

varies 

Initial araument strina 

ASCIIZ oath and file name of current process 


Version: Applies to all versions of DOS beginning with 2.0. 

Note: . An environment may have no environment strings, in which case the first two bytes are 00,00. 

• PARAMETER value is always In uppercase. 

Source: IBM DOS 3.3 Technical Reference, pages 6-198 through 2-199 

IBM DOS 4.0 Technical Reference, pages 6-7 through 6-8 
Microsoft MS-DOS 5.0 Programmer's Reference, page 66 
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3.199. COUNTRY CODES 


Numerical Order 


Code 

Country 

Keyboard Code 

001 

United States 

US 

002 

Canada fFrenchl 

CF 

003 

Latin America 

LA 

031 

Netherlands 

NL 

032 

Belaium 

BE 

033 

France 

FR 

034 

Soain 

SP 

036 

Hunaarvt 

HU 

038 

Yuaoslaviat 

YU 

039 

Italy 

IT 

041 

Switzerland (French) 

SF 

041 

Switzerland (German) 

SG 

042 

Czechoslovakia (Czech) t 

CZ 

042 

Czechoslovakia (Slovak) t 

SL 

044 

United Kinodom 

UK 

045 

Denmark 

DK 

046 

Sweden 

SV 

047 

Norwav 

NO 

048 

Polandt 

PL 

049 

Germany 

GR 

055 

Brazilt 

BR 

061 

International Enalish 


081 

Japan* 

JA 

082 

Korea* 

KO 

086 

Peonies Reoublic of China* 

CH 

088 

Taiwan* 

TN 

351 

Portuoal 

PO 

358 

Finland 

SU 

785 

Middle East (Arabic) 


972 

Israel (Hebrew) 



Alphabetical Order 


Code 

Country 

Keyboard Code 

032 

Belaium 

BE 

055 

Brazilt 

BR 

002 

Canada (French) 

CF 

042 

Czechoslovakia (Czech) t 

CZ 

042 

Czechoslovakia (Slovak) t 

SL 

045 

Denmark 

DK 

358 

Finland 

SU 

033 

France 

FR 

049 

Germanv 

GR 

036 

Hunaarvt 

HU 

061 

International Enalish 


972 

Israel (Hebrew)* 


039 

Italv* 

IT 

081 

Japan* 

JA 

082 

Korea* 

KO 

003 

Latin America 

LA 

785 

Middle East (Arabic) 


031 

Netherlands 

NL 

047 

Norwav 

NO 

066 

Peooles Reoublic of China* 

CH 

048 

Polandt 

PL 

351 

Portuaal 

PO 

034 

Soain 

SP 

046 

Sweden 

SV 

041 

Switzerland (French) 

SF 

041 

Switzerland (German) 

SG 

086 

Taiwan* 

TN 

044 

United Kinadom 

UK 

001 

United States 

US 

038 

Yuaoslaviat 

YU 


‘DOS 4.0 only 
tDOS 5.0 only 

Version: Applies to all version of DOS beginning with 2.0 

Note: Country codes are usually the international telephone prefix number for the country. 

Source: IBM DOS 3.3 Reference, page B-2 

IBM Using DOS Version 4.0, page 74 

Microsoft MS-DOS 4.0 User's Reference, pages 263 and 328 

Microsoft MS-DOS 5.0 User's Guide, pages 334 through 335 

See Also: 3.200. Code-Page Assignments 
3.203. COUNTRYINFO Structure 
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3.200. CODE-PAGE ASSIGNMENTS 


Country/Region 
orLanauaae 

Keyboard Code 

Country 

Code 

Default 

Code Paae 

Alternate 

Code Paae 

Belolum 

BE 

032 

850 

437 

Brazllt 

BR 

055 

850 

437 

Canadian-French 

CF 

002 

863 

850 

Czechoslovakia (Czech) t 

CZ 

042 

852 

850 

Czechoslovakia (Slovak) t 

SL 

042 

852 

850 

Denmark 

DK 

045 

850 

865 

Finland 

SU 

358 

850 

437 

France 

FR 

033 

850 

437 

Germanv 

GR 

049 

850 

437 

Hunoarv 

HU 

036 

852 

850 

International Enolish 


061 

437 

850 

Italy 

IT 

039 

850 

437 

Jaoan* 

JA 




Korea* 

KO 




Latin America 

LA 

003 

850 

437 

Netherlands 

NL 

031 

850 

437 

NonA^av 

NO 

047 

850 

865 

Peooles Reoublic of China* 

CH 




Polandt 

PL 

048 

852 

850 

Portuoal 

PO 

351 

850 

860 

Soain 

SP 

034 

854 

437 

Sweden 

SV 

046 

850 

437 

Switzerland (French) 

SF 

041 

850 

437 

Switzerland (German) 

SG 

041 

850 

437 

Taiwan* 

TN 




United Kinodom 

UK 

044 

437 

850 

United States 

US 

001 

437 

850 

Yuooslaviat 

YU 

038 

852 

850 


•DOS 4.0 only 
tDOS 5.0 only 

Version: Applies to all versions of DOS beginning with 3.3. 

Source: IBM DOS 3.3 Reference, pages 9-5 through 9-7 

IBM Using DOS Version 4.0, page 74 
Microsoft MS-DOS 4.0 User's Reference, pages 283 and 328 
Microsoft MS-DOS 5.0 User's Reference, pages 334 through 335 

See Also: 3.166. INT 21H, AH=66H, AL=02H - Set Global Code Page 


3.201. SELECT/QUERY CODE-PAGE PARAMETER BLOCKS 


Offset 

Lenath 

Name 

Contents 

0 

word 

Packet lenath 

2+(n+1)*2 

2 

word 

Code-oaae ID 


4 

word 

DBCS Vector 1 



and ao on, until: 


1 varies 

1 word 1 DBCS Vector n 1 1 

Version: 

Applies to DOS 3.3 and 4.0 only. DOS 5.0 uses the CODEPAGE structure 
for these functions. 

Source: 

IBM DOS 3.3 Technical Reference, pages 6-160 through 6-162 

IBM DOS 4.0 Technical Reference, pages C-12 through C-17 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 392 through 399 

See Also: 

3.097. INT 21H, AH=44, AL=0CH, Minor Codo=4AH - Select Code Page 

3.102. INT 21H, AH=44, AL=0CH, Minor Codo=6AH - Query Selected Code Page 
3.166. INT 21H, AH=66H, AL=02H - Set Global Code Page 

3.202. CODEPAGE Structure 
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3.208. FONTDATAHEADER STRUCTURE 


Offset 

Lenath 

Name 

Contents 

010) 

word 

fdhReserved 

RESERVED 

2(2) 

word 

fdhFonts 

Number of fonts 

4(4) 

word 

fdhLenath 

Size of font data in bvtes 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 101 


3.209. FONTFILEHEADER STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

8 bvtes 

ffhFileTao 

Font file ID 

8(8) 

8 bvtes 

ffhRoserved 

RESERVED 

10(16) 

word 

ffhPointers 

Number of oointers 

12(18) 

bvte 

ffhPointerTvoe 

Tvoe of pointer 

13 (19) 

dbl word 

ffhOffset 

Offset to information header 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 101 through 102 


3.210. FONTINFOHEADER STRUCTURE 


1 Offset 1 

Lenath 

1 Name 

1 Contents 1 

1 0(0) 1 

word 

IfihCodePaoes 

1 Number of code oaoe entries 1 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 102 


3.211. PRINTERFONTHEADER STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

word 

ofhSelTvoe 

Selection tvoe 

_2(2) 

word 

ofhSeaLenath 

Seouence lenath 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 102 through 103 


3.212. SCREENFONTHEADER STRUCTURE 


Offset 

Lenath 

Name 

Contents 

■EionH 

bvte 

sfhHeiaht 

Number of rows character occuoies, in pixels 

1 (1) 

bvte 

sfhWidth 

Number of columns character occuoies. in pixels 

2(2) 

bvte 

BiilsHliHfflil— 

Relative heiaht (unused, set to 0) 

3(3) 

bvte 



_1(4]_ 

word 

sfhCharacters 

Number of characters defined in bitmap followina structure 1 


Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 103 
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3.213. BUILDBPBREQUEST STRUCTURE 


Offset 




0(0) 

byte 

bbrLenath 


1 (1) 

■ERai 

bbrUnit 


2(21 

byte 


2 = build BPB 

3(3) 

■EE&3i 


See 3.229. Device Reauest Header Status Field and Error Codes 


8 bytes 

bbrReserved 



byte 

bbrMedialD 

See 3.222. MEDIAREOUEST Structure 

E(14) 

dbl word 

bbrFATSector 

Seamentioffset of buffer address 

12(18) 

dbl word 

bbrBPBAddress 

Seamentioffset of BPB structure 


Version: DOS 5.0 structure. The layout is identical in previous DOS versions. 

Note: • Used in Device Driver Function 02H-Build BPB. 

Source: IBM DOS 3.3 Technical Reference, pages 2-29 through 2-30 

IBM DOS 4.0 Technical Reference, pages 11-16 through 11-19 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 327 through 328 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 405 through 406 

See Also: 3.215. Device Attribute Codes 

3.222. MEDIAREQUEST Structure 

3.228. REQUESTHEADER Structure 

3.229. Device Request Header Status Field and Error Codes 


3.214. DEVICEHEADER STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

dbl word 

dhLink 

Seamentioffset* address of next device in tile, or OFFFFH if last driver 

4(4) 

word 

dhAttributes 

See 3.215. Device Attribute Codes 

6(6) 

word 

dhStrateov 

Offset address to device strateov routine 

8(8) 

word 

dhInterruDts 

Offset address to device interrupt routine 

_AilO)_ 

8 bytes 

dhNameOrUnits 

ASCII device name; for block devices, one byte is ootionallv the number of units 


Note: Segment address must be zero in DOS 5.0. 


Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, page 2-6 

IBM DOS 4.0 Technical Reference, pages 11-4 through 11-6 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 314 through 317 

Microsoft MS-DOS 5.0 Programmer's Reference, pages 392 through 394 and 429 through 430 

See Also: 3.215. Device Attribute Codes 
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3.215. DEVICE ATTRIBUTE CODES 

For Character-Oriented Devicee: 


15 

14 

13 

12 

11 

10 

9 

a 

7 

6 

5 

4 

3 


1 

0 

Function 

Allowable Values 

✓ 
















Device type 

1=device is character oriented 


✓ 















Control string support 

0=doesn't support control strings 
1=supports lOCTL control strings 



✓ 














Output until busy support 

0=doesn1 support output until busy 
Irsupports output until busy 




✓ 


✓ 

✓ 

✓ 



✓ 






RESERVED 

Must be 0 





✓ 












Supports open/close 

0=doesn't support open/close 
1=supports open/close 









✓ 








Supports lOCTL queriesV 

0=doesn1 support lOCTL queries 

1 =supports lOCTL queries 










✓ 







Supports lOCTL functions 
and/or logical drive 
mapping 

0=doesn't support mapping functions 
1=supports mapping functions 












'V 





Supports fast character 
outputV 

0=doesnt support fast character 
output 

1 =does support fast character 
output 













'V 




Clock device 

0=is not a clock device 

1=isaclock device 














'V 



Nul device 

0=is not a null device 

1 =is a null device 















~v 


Console output device 

0=is not standard output device 

1=is standard output device 
















~v 

Console input device 

0=is not standard input device 

1=is standard input device 


For Block-Oriented Devicea: 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Function 

Allowable Values 

✓ 
















Device type 

O=block-oriented device 


✓ 















Control string support 

0=doesn't support control strings 
1=suoports lOCTL control strings 



✓ 














Media type determiner 

0=doesn't use FAT ID byte 

1=uses FAT ID byte to find Wpe* 




✓ 


✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 


✓ 

RESERVED 

Must be 0 





✓ 












Supports open/close 
removable media 

0=doesn't support open/close 
1=supports open/close 









~v 








Supports lOCTL queriesV 

0=doosn't support lOCTL queries 

1 =does support lOCTL queries 

















Supports lOCTL functions 
and/or logical drive 
mapping 

0=doesn't support mapping functions 

1 =supports mapping functions 















'V 


32-bit sector addressest 

1=supports; 0=doesn1 support 


*lf FAT ID byte used, the first sector of the FAT must always be in the same physical location. 
VDOS 5.0 only 


Version: Applies to all versions of DOS beginning with 2.0. 

Source: IBM DOS 3.3 Technical Reference, pages 2-7 through 2-10 

IBM DOS 4.0 Technical Reference, pages 11-4 through 11-6 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 315 through 317 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 392 through 393 and 429 through 430 

See Also: 3.214. DEVICEHEADER Structure 





For Files (BH 7=0): 

Bit Number 



Version: Applies to all versions of DOS beginning with 2.0. 

Note: Bit 14 is read only; it cannot be set. 

Source: IBM DOS 3.3 Technical Reference, pages 6-149 through 6-150 

IBM DOS 4.0 Technical Reference, pages C-3 through C-4 
Microsoft MS-DOS 4.0 Programmer's Reference, page 169 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 289 and 392 through 393 


See Also: 


3.084. INT 21H, AH=44H, AL=00H - Get Device Data 
3.085. INT 21H, AH=44H, AL=01 H - Set Device Data 
3.214. DEVICEHEADER Structure 







17(23) word MrMessageFlag Message displays only if driver sets this field to 1 and 
I_I_I_ I irStatus indicates error* _ 

*DOS 5.0 only 

Version: DOS 5.0 structure. The layout is identical in previous DOS versions. 

Note: • Used in Device Driver Function OOH-lnit. 

• Note that double words are formatted as offset first, segment second. 

Source: IBM DOS 3.3 Technical Reference, pages 2-21 through 2-22 

IBM DOS 4.0 Technical Reference, pages 11-11 through 11-12 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 323 through 325 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 398 through 402 

See Also: 3.228. REQUESTHEADER Structure 

3.229. Device Request Header Status Field and Error Codes 
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3.219. lOCTLREQUEST STRUCTURE 






OfO) 

bvte 



1 M) 

bvte 



2f2) 

bvte 



3f3) 

word 



5f5) 




Df13) 

bvte 

giCategory 

1=serial device. 3=console (disolav). 5=Darallel orinter. 8=disk 1 

E(14) 

bvte 



FM5) 

■■I.IIVMM 

Ml : f ST^TsT^^H 


13(19) 

dbl word 

oilOCTLData 

Seament:offset of oointer to a data buffer 1 


*17 for DOS 3.2 or 3.3 
tFor character devices: 

45H=Set Iteration Count 
4AH=Select Code Page 
4CH=Start Code-Page Prepare 
4DH=End Code-Page Prepare 
65H=Get Iteration Count 
6AH=Quory Selected Code Page 
6BH=Query Code-Page Prepare List 


For block devices: 

40H=Set Device Parameters 
41H=Write Track on Logical Drive 
42H=Format Track on Logical Drive 
46H=Set Media ID 
60H=Get Device Parameters 
61H=Read Track on Logical Drive 
62H=Verify Track on Logical Drive 
66H=Get Media ID 
68H=Sense Media Type 


Version: DOS 5.0 structure. The layout is identical in previous versions of DOS. 

Note: Used in Device Driver Functions 13H - Generic lOCTL and 19H - lOCTL Query. 

Source: IBM DOS 3.3 Technical Reference, page 2-40 

IBM DOS 4.0 Technical Reference, pagel 1-27 
Microsoft MS-DOS 4.0 Programmer’s Reference, pages 334 through 335 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 422 through 423 and 426 

See Also: 3.215. Device Attribute Codes 

3.228. REQUESTHEADER Structure 

3.229. Device Request Header Status Field and Error Codes 


3.220. lOCTLRWREQUEST STRUCTURE 


I Offset 

WBMhM 


Contents I 


bvte 



1 (1) 

bvte 

irwrUnK 


2(2) 

bvte 


3=IOCTL read. 0CH=write 

3(3) 

word 

irwrStatus 

See 3.229. Device Reouest Header Status Field and Error Codes 

_5(5)_ 

8 bytes 

irwrReserved 


■EKEH 

bvte 

irwrData 


_E(14) 

dbl word 

irwrBuffer 

Seament:offset of buffer that receives data from/writes data to device 


word 




Version: DOS 5.0 structure. The layout is identical in previous DOS versions. 

Note: Used in Device Driver Function 03H - lOCTL Read and OCH - lOCTL Write. 

Source: IBM DOS 3.3 Technical Reference, pages 2-32 through 2-33 

IBM DOS 4.0 Technical Reference, pages 11-20 through 11-21 
Microsoft MS-DOS 4.0 Programmer’s Reference, pages 329 through 330 
Microsoft MS-DOS 5.0 Programmer’s Reference, pages 407 and 417 

See Also: 3.215. Device Attribute Codes 

3.228. REQUESTHEADER Structure 

3.229. Device Request Header Status Field and Error Codes 
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3.221. LOGDEVICEREQUEST STRUCTURE 






OfO) 

bvte 



1 (1) 

bvte 

IdrUnit 


2(2) 

bvte 



3(3) 

word 



5(5) 

8 bvtes 


_ 1 


•Microsoft MS-DOS 4.0 Technical Reference is confusing: Input or Output byte allowed only. 


Version: Applies to all versions of DOS beginning with 3.2 

Note: Used in Device Driver Functions 17H-Get Logical Device and 18H-Set Logical Device. 

Source: IBM DOS 3.3 Technical Reference, page 2-41 

IBM DOS 4.0 Technical Reference, page 11-26 
Microsoft MS-DOS 4.0 Programmer's Reference, page 335 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 424 and 425 

See Also: 3.215. Device Attribute Codes 

3.228. REQUESTHEADER Structure 

3.229. Device Request Header Status Field and Error Codes 


3.222. MEDIAREQUEST STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

bvte 

mrLenath 

Number of bvtes in reauest: should be 19 

1 (1) 

bvte 

mrUnit 

Subunit (for block devices) 

2(2) 

bvte 

mrFunction 

1 = media check 

3(3) 

word 

mrStatus 

Successful=bit 8 set; unsuccessful=bits 8 and 15 set and 
error value cooled to low order bvte 

5(5) 

8 bvtes 

RESERVED 


D(13) 

bvte 

mrMedialD 

Tvoe of drive t 

E(14) 

bvte 

mrReturn 

Returned bv function 1=not chanaed. 0=don't know. 0FFH=chanaed 

_LQS)_ 

dbl word 

mrVolumelD 

Previous volume ID returned bv function 


•Media descrip 

or values: 

Value 

Type of Medium 


OFOH 

1.44 or 2.86MB 3.5' floppy 

1.2MB 5.25' floppy 


0F8H 

Hard disk, any capacity 


0F9H 

720 K 3.5' floppy 

1.2MB 5.25' floppy 


OFAH 

320 K 5.25" floppy 


OFBH 

640 K 3.5" floppy 


OFCH 

180 K 5.25'floppy 


OFDH 

360 K 5.25' floppy 


OFEH 

160 K 5.25' floppy 


OFFH 

320 K 5.25' floppy 


Version: DOS 5.0 structure. The layout is identical in previous versions of DOS. 


Note: • Used in Device Driver Function 01H - Media Check. 

• Double words are formatted as offset first, segment second. 

Source: IBM DOS 3.3 Technical Reference, pages 2-23 through 2-25 

IBM DOS 4.0 Technical Reference, pages 11-13 through 11-15 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 325 through 327 
Microsoft MS-DOS 5.0 Programmer's Reference, page 403 

See Also: 2.22. FAT ID Byte 

3.215. Device Attribute Codes 
3.228. REQUESTHEADER Structure 
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Version: DOS 5.0 structure. The layout is identical in previous versions of DOS. 


Note: Used in Device Driver Function 10H - Output Until Busy. 

Source: IBM DOS 3.3 Technical Reference, pages 2-32 through 2-33 

IBM DOS 4.0 Technical Reference, pages 11-20 through 11-21 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 329 through 330 
Microsoft MS-DOS 5.0 Programmer's Reference, page 421 

See Aleo: 3.215. Device Attribute Codes 

3.228. REQUESTHEADER Structure 

3.229. Device Request HeaderStatus Field and Error Codes 
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3.226. READWRITEREQUEST STRUCTURE 






OfO) 

bvte 

rwrLenath 


1 (1) 

bvte 

nvrUnit 

Subunit (for block devices) 

2(2) 

bvte 


4=read device. 8=write. 9=write wArerifv 

3(3) 

word 

rwrStatus 

See 3.229. Device Reauest Header Status Field and Error Codes 

5(5) 




D(13) 

bvte 

rwrMedialD 

See 3.222. MEDIAREQUEST Structure 

E(14) 

dbl word 

rwrBuffer 

Seament offset of buffer to write to device/receive from device 

12(18) 

word 



14 (20) 

word 




dbl word 

nvrVolumelD 

Returned Offset:seQment oointer to volume ID if error OFH I 

_1A(26) 

dbl word 

rwrHuoeStartSec 

Used only if n«rStartSec=0FFFFH I 


Version: DOS 5.0 structure. The layout is identical in previous versions of DOS. 

Note: Used in Device Driver Functions 04H - Read, O0H - Write, and 09H - Write with Verify. 

Source: IBM DOS 3.3 Technical Reference, pages 2-32 through 2-33 

IBM DOS 4.0 Technical Reference, pages 11-20 through 11-21 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 329 through 330 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 408 and 413 through 414 

See Also: 3.215. Device Attribute Codes 

3.222. MEDIAREQUEST Structure 

3.228. REQUESTHEADER Structure 

3.229. Device Request Header Status Field and Error Codes 


3.227. REMOVEMEDIAREQUEST STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

bvte 

rmrLenqth 

Number of bvtes in reauest; should be 13 

1 (1) 

bvte 

rmrUnit 

Checks for removable media 

2(2) 

bvte 

rmrFunction 

OFH (15) = removable media 

3(3) 

word 

rmrStatus 

See 3.229. Device Reauest Header Status Field and Error Codes 

_5(5)_ 

8 bvtes 

rmrReserved 



Version: DOS 5.0 structure. The layout is identical in previous versions of DOS. 

Note: • Used in Device Driver Function OFH - Removable Media. 

• The open/close/removable media bit must be set in the device attribute code. 

Source: IBM DOS 3.3 Technical Reference, page 2-39 

IBM DOS 4.0 Technical Reference, pages 11-25 through 11-26 
Microsoft MS-DOS 4.0 Programmer's Reference, page 333 
Microsoft MS-DOS 5.0 Programmer's Reference, page 420 

See Also: 3.215. Device Attribute Codes 

3.220. REQUESTHEADER Structure 

3.229. Device Request Header Status Field and Error Codes 
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3.228. REQUESTHEADER STRUCTURE 


Offset 

Lenath 

Name 

Contents 

0(0) 

bvte 

rhLenoth 

Lenath. In bvtes. of the entire reouest header (includina code soecific items) 

1 M) 

bvte 

rhUnIt 

Subunit (minor device within a block device) that reouest is intended for 

2(2) 

byte 

rhFunctlon 

OOH = Init 

01H = media check (block devices only) 

02H = build BPB (block devices only) 

03H = lOCTL input 

04H = input (read from device) 

05H = non-destructive input, no wait (character devices only) 

06H = input status (character devices only) 

07H = flush input (character devices only) 

OSH = output-write to device 

09H = output with verify-write to device (block devices only) 

OAH = output status (character devices only) 

OBH = flush output (character devices only) 

OCH = lOCTL output 

ODH = open device 

OEH = close device 

OFH = removable media (block devices only) 

10H = output until busy 

13H = generic lOCTL request 

17H = get drive map (block devices only) 

18H = set drive map (block devices only) 

19H = lOCTL ouerv* 

3(3) 

word 

rhStatus 

0 before call: set bv device routine on returnt 

_5_(5)_ 

8 bvtes 

rhReserved 

RESERVED 


‘DOS 5.0 only 

tSee 3.229. Device Request Header Status Field and Error Codes. 

Version: DOS 5.0 structure. The layout is identical in previous DOS versions. 

Note: • All unused command codes are reserved 

• Many of the command codes require that the appropriate bit be set in the device attribute code 

Source: IBM DOS 3.3 Technical Reference, pages 2-16 through 2-17 

IBM DOS 4.0 Technical Reference, pages 11-7 through 11-10 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 318 through 320 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 431 through 432 

See Also: 3.213. BUILDBPBREQUEST Structure 

3.215. Device Attribute Codes 

3.217. FLUSHREQUEST Structure 

3.218. INITREQUEST Structure 

3.222. MEDIAREQUEST Structure 

3.223. NDREADREQUEST Structure 

3.224. OPENCLOSEREQUEST Structure 
3.227. REMOVEMEDIAREQUEST Structure 

3.229. Device Request Header Status Field and Error Codes 

3.230. STATUSREQUEST Structure 
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3.230. STATUSREQUEST STRUCTURE 


_ Contents _ 

Number of bytes in request: should be 13 _ 

NOT USED _ 

06H(6) = input status, OAHdO) = output status _ 

See 3.229. Device Request Header Status Field and Error Codes 


Version: Applies to all versions of DOS beginning with 2.0. 


• Used in Device Driver Functions 06H •• Input Status and OAH - Output Status. 

• Character devices only. Sets status word. 


Source: IBM DOS 3.3 Technical Reference, page 2-35 

IBM DOS 4.0 Technical Reference, page 11-23 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 333 through 334 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 411 and 415 


See Also: 


3.215. Device Attribute Codes 

3.228. REQUESTHEADER Structure 

3.220. Device Request Header Status Field and Error Codes 
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3.231. RESERVED DEVICE NAMES AND CHAIN ORDER 


Name 

Description 

NUL 

Null device 


Character device drivers, in order encountered in CONFIG.SYS 

CON 

Console kevboard and disolav 

AUX 

Auxiliary device (COM1:) 

PRN 

Printer device (LPT1:) 

CLOCK 

Timer device (system clock 18.2 ticks/second) 

... 

Anv other resident block or character devices 


Installable block device drivers 


Version: 

Note: 


Source: 
See Also: 


Applies to all versions of DOS beginning with 2.0. 

• You may substitute your own device drivers for CON. AUX, PRN, and CLOCK (by redirecting 
their handles), but you may not redirect NUL 

• Devices are 'chained' in the order presented in the above table (i.e., NUL is the first entry 
in the device chain, the CONFIG.SYS drivers are next, and so on) 

Advanced MS-DOS 2nd Edition (Microsoft Press), page 294 

3.188. Predefined Handles 


3.232. CLOCK DEVICE TABLE LAYOUT 


1 Offset 

Lenath 

Name 


word 

Davs since Jan. 1.1980 (low bvte. hiah bvte) 

2(2) 

bvte 

Minutes 

3f3) 

bvte 

Hours 

4(4) 

bvte 

Hundredths of seconds 

_L{5)_ 

bvte 

Seconds 


Version: Not documented for MS-DOS version 5.0. Use INT 21H Functions 2AH 

through 20H to set date and time in DOS 5.0. 

Source: IBM DOS 3.3 Technical Reference, page 2-42 

IBM DOS 4.0 Technical Reference, page 11-29 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 338 through 339 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 345 through 346 

See Also: 2.20. Date/Time Formats 

3.054. INT 21H. AH=2AH - Get Date 
3.055. INT 21H, AH=2BH - Set Date 
3.056. INT 21H. AH=2CH - Get Time 
3.057. INT 21H. AH=2DH - Set Time 



Section 4 


BIOS and DOS Extension 
Calls and Support Tables 


BIOS Summaries and General Data 

4.001 BIOS Services Summary 

4.002 BIOS Memory Usage Summary 

4.003 Extended BIOS Data Area Layout 
4.004 CMOS RAM Data Area Layout 

4.005 BIOS Error Codes 

4.006 Phoenix BIOS Beep Codes 

4.007 Model Number Bytes 

4.008 Adapter ROM Layout 

4.009 INT 5H — Print Screen Service 

4.010 INT 9H — Keyboard 

INT lOH — Video Services 

4.011 INT 1 OH, AH=00H — Set Mode 

4.012 INT lOH, Display Modes 

4.013 INT 1 OH, AH=01H —Set Cursor Type 

4.014 INT 1 OH, AH=02H — Set Cursor Position 

4.015 INT 1 OH, AH=03H — Read Cursor Position 

4.016 INT lOH, AH=04H — Read Light Pen Position 

4.017 INT lOH, AH=05H — Select Display Page 

4.018 INT lOH, AH=06H — Init Window, Scroll Window Up 

4.019 INT 1 OH, AH=07H — Init Window, Scroll Window Down 

4.020 INT 1 OH, AH=08H — Read Character and Attribute 

4.021 INT 1 OH, AH=09H — Write Character and Attribute 

4.022 INT 1 OH, AH=0AH — Write Character Only at Cursor 

4.023 INT 1 OH, AH=0BH — Set Color Palette 

4.024 INT lOH, Palette and Color Values 

4.025 INT 1 OH, AH=0CH — Write Pixel 

4.026 INT 1 OH, AH=0DH — Read Pixel 

4.027 INT 1 OH, AH=0EH — Write Text in Teletype Mode 

4.028 INT 1 OH, AH=0FH — Get Current Display Mode 

4.029 INT lOH, AH=10H — Set Palette Registers 

4.030 INT 1 OH, AH= 11H — Character Generator 

4.031 INT 1 OH, AH= 12H — Alternate Select 

4.032 INT 1 OH, AH= 13H — Write String 

4.033 INT 1 OH, AH= 1 AH, AL=00H — Read Display Codes 

4.034 INT 1 OH, AH= 1 AH, AL=01H — Write Display Codes 
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4.035 INT 1 OH. Display Codes 

4.036 INT 1 OH. AH=1BH —Return State 

4.037 INT 1 OH. Video State Buffer Layout 

4.038 INT 1 OH. AH= 1CH. AL=00H — Return Save/Restore 

4.039 INT lOH. AH=1CH. AL=01H —Save State 

4.040 INT 1 OH. AH= 1 CH. AL=02H — Restore State 

4.041 INT 1 OH. AH=FEH — Get Video Buffer (TopView) 

4.042 INT 1 OH. AH=FFH — Update Video Buffer (TopView) 

4.043 Alpha Mode AUX Char Gen Table 
4.044 Graphics Mode AUX Char Gen Table 

4.045 Save Pointer Data Area and Secondary Save Pointer Data Area 

4.046 Save/Restore Video States 

4.047 INT 11H — Get Equipment List Service 

4.048 INT 12H — Get Memory Size Service 

INT 13H — Disk Services 

4.049 INT 13H. AH=00H — Reset Disk System 

4.050 INT 13H. AH=01H — Get Disk System Status 

4.051 INT 13H. Disk System Status Byte Layout 

4.052 INT 13H, AH=02H — Read Disk 

4.053 INT 13H. AH=03H — Write Disk 

4.054 INT 13H. AH=04H — Verify Sectors 

4.055 INT 13H. AH=05H — Format Cylinder 

4.056 INT 13H. AH=06H — Format Cylinder Set Bad Sector Flags 

4.057 INT 13H. AH=07H — Format Drive Starting at Cylinder 

4.058 INT 13H. AH=08H — Read Drive Parameters 

4.059 INT 13H, AH=09H — Init Drive Pair Characteristics 

4.060 INT 13H, AH=0AH — Read Long Sectors 

4.061 INT 13H. AH=0BH — Write Long Sectors 

4.062 INT 13H. AH=0CH — Seek 

4.063 INT 13H. AH=0DH — Alternate Disk Reset 

4.064 INT 13H. AH=0EH — Read Test Buffer 

4.065 INT 13H. AH=0FH — Write Test Buffer 

4.066 INT 13H, AH= 1 OH — Test Drive Ready 

4.067 INT 13H. AH=1 IH — Recalibrate Drive 

4.068 INT 13H, AH= 12H — Controller RAM Diagnostic 

4.069 INT 13H, AH= 13H — Controller Drive Diagnostic 

4.070 INT 13H, AH=14H — Controller Internal Diagnostic 

4.071 INT 13H, AH= 15H — Read DASD Type 

4.072 INT 13H. AH= 16H — Diskette Change Line Status 

4.073 INT 13H, AH= 17H — Set DASD Type for Format 

4.074 INT 13H, AH= 18H — Set Media Type for Format 

4.075 INT 13H, Media Descriptor Table 

4.076 INT 13H, AH= 19H — Park Heads 

4.077 INT 13H. AH= 1 AH — Format Unit 

4.078 INT 13H, Format Unit Modifier Bits 

INT 14H — Serial Services 

4.079 INT 14H, AH=00H — Init Communications Port 
4.080 INT 14H, Modem and Line Status Byte 
4.081 INT 14H, COM Port Parameter Byte 
4.082 INT 14H, AH=01H — Write Character 
4.083 INT 14H. AH=02H — Read Character 
4.084 INT 14H. AH=03H — Status Request 
4.085 INT 14H, AH=04H — Extended Init 
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4.086 INT 14H, AH=05H. AL=00H — Read Modem Control Register 

4.087 INT 14H. AH=05H. AL=01 H — Write Modem Control Register 

INT 15H — Cassette Services/Miscellaneous Extended Services 

4.088 INT I5H, AH=00H — Cassette Motor ON (obsolete) 

4.089 INT 15H. AH=01 H — Cassette Motor OFF (obsolete) 

4.090 INT 15H, AH=02H — Cassette Read Data Blocks (obsolete) 

4.091 INT 15H, AH=03H — Cassette Write Data Blocks (obsolete) 

4.092 INT I5H, AH=0FH — Format Periodic Interrupt 

4.093 INT 15H, AH=21H — Power-On Self-Test Error Log 

4.094 INT 15H, AH=23H — Read/Write DOS 4.00 Flags for PS/1 

4.095 INT 15H, AH=4FH — Keyboard Intercept 

4.096 INT 15H, AH=80H — Open Device 

4.097 INT 15H, AH=81H — Close Device 

4.098 INT 15H, AH=82H — Program Terminate 

4.099 INT 15H, AH=83H — Event Wait 

4.100 INT 15H, AH=84H — Joystick Support 

4.101 INT 15H, AH=85H — System Request Key Pressed 

4.102 INT 15H,AH=86H —Wait 

4.103 INT 15H, AH=87H — Move Block 

4.104 INT 15H, AH=88H — Get Extended Memory Size 

4.105 INT 15H. AH=89H — Switch to Protected Mode 

4.106 INT 15H. Global Descriptor Table 

4.107 INT 15H, AH=90H — Device Busy 

4.108 INT 15H, AH=91H — Interrupt Complete 

4.109 INT 15H, AH=C0H — Return System Config Parameters 

4.110 INT 15H, System Descriptor Table 

4.111 INT 15H. AH=C 1H — Return Ext BIOS Segment Address 

4.112 INT 15H, AH=C2H, AL=00H — Enable/Disable Pointing Device 

4.113 INT 15H, AH=C2H, AL=01H — Reset Pointing Device 

4.114 INT 15H, AH=C2H, AL=02H — Set Sample Rate 

4.115 INT 15H, AH=C2H, AL=03H — Set Resolution 

4.116 INT 15H, AH=C2H. AL=04H — Read Device Type 

4.117 INT 15H, AH=C2H. AL=05H — Initialize Pointing Device 

4.118 INT 15H, AH=C2H, AL=06H — Extended Commands 

4.119 INT 15H, AH=C2H, AL=07H — Device Driver Init Call 

4.120 INT 15H, Mouse Port Status Bytes 

4.121 INT 15H, AH=C3H — Watchdog Timeout 

4.122 INT 15H, AH=C4H — Prog Option Select 

INT 16H — Keyboard Services 

4.123 INT 16H, AH=00H — Read Character 

4.124 INT 16H,AH=01H —Read Status 

4.125 INT 16H, AH=02H — Read Flags 

4.126 INT 16H, AH=03H — Set Typematic Rate and Delay 

4.127 INT 16H. Keyboard Flags Byte 

4.128 INT 16H. AH=05H — Keyboard Write 

4.129 INT 16H, AH=09H — Keyboard Functionality Determination 

4.130 INT 16H, AH= 1 OH — Extended Keyboard Read 

4.131 INT 16H, AH= 11H — Extended Keystroke Status 

4.132 INT 16H,AH=12H —Extended Shift Status 

4.133 INT 16H, Extended Keyboard Flags Byte 
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INT17H — Printer Services 

4.134 INT 17H, AH=OOH — Write Character 

4.135 INT 17H, Printer Status Byte 

4.136 INT 17H, AH=01H — Initialize Printer Port 

4.137 INT 17H, AH=02H — Status Request 

4.138 INT 18H — BASIC Loader 

4.139 INT 19H — Bootstrap Loader 

INT 1 AH — Time of Day Services 

4.140 INT 1 AH, AH=00H — Read Clock Count 

4.141 INT 1AH,AH=01H —Set Clock Count 

4.142 INT 1 AH, AH=02H — Read Real Time Clock Time 

4.143 INT 1 AH, AH=03H — Set Real Time Clock Time 

4.144 INT 1 AH, AH=04H — Read Real Time Clock Date 

4.145 INT 1 AH, AH=05H — Set Real Time Clock Date 

4.146 INT 1 AH, AH=06H — Set Real Time Clock Alarm 

4.147 INT 1 AH, AH=07H — Turn Off Real Time Clock Alarm 

4.148 INT 1 AH, AH=09H — Read Real Time Clock Alarm 

4.149 INT 1 AH, AH=0AH — Read System Timer Day Count 

4.150 INT 1 AH, AH=0BH — Set System Timer Day Count 

4.151 INT 1 AH, AH=80H — Set Sound Source 


BIOS Summaries and General Data 
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4.001. BIOS SERVICES SUMMARY 


Modi 

ils SUD 

portin 

iFunc 

Ion 

Interrupt 

Func‘ 

Description 

PC/XT 

pqr 

AT 

Conv. 

PS/2 

PS/1 

Comments 

0 

NA 

Divide by zero trap 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


1 

NA 

Sinqie-slep (Debuq mode) 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


2 (NMI) 

NA 

Parity check routine 

✓ 


✓ 


✓ 

✓ 



NA 

Coprocessor interrupt direct 

✓ 




✓ 




NA 

Coprocessor intermpt via Int 75, IRQ 13 



✓ 


^50+ 




NA 

Keyboard interrupt routine 


✓ 


✓ 





NA 

I/O channel check 




✓ 

V50+ 




NA 

Disk controller power on request 




✓ 





NA 

System suspend 




✓ 





NA 

Real lime clock (alarm interrupt) 




✓ 





NA 

System watchdog timer (IRQO missed) 





V50+ 




NA 

MicroChannel DMA timer time-out interrupt 





V50+ 



3 

NA 

Breakpoint (Debuq mode) 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


4 

NA 

Overilow trap 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


5 

NA 

Print screen 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Address 50:00H indicates status 

6 


RESERVED 








7 


RESERVED 








8(IRQ0) 

NA 

Timer interrupt handler 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

18,2 times per second 

9(IRQ1) 

NA 

Keyboard interrupt handler 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


OAH (IRQ 2) 

NA 

Invalid task segment state 



✓ 





0BH(IRQ3) 

NA 

COM2 controller interrupt entry 

✓ 

✓ 

✓ 

✓ 




OCR (IRQ 4) 

NA 

COM1 controller interrupt entry 

✓ 

✓ 

✓ 

✓ 




0DH(IRQ5) 

NA 

LPT2: controller interrupt entry 

✓ 


✓ 


✓ 


Also 80287 entry on AT, hard disk on XT, 










Model 30, vertical retrace on PCjr 

OEM (IRQ 6) 

NA 

Disk controller interrupt entry 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


0FH(IRQ7) 

NA 

LPT 1: controller interrupt entry 

✓ 

✓ 

✓ 

✓ 

✓ 



10H 

0 

VIDEO set mode 

✓ 

P 

✓ 

✓ 

✓ 

✓ 



1 

VIDEO set cursor type 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



2 

VIDEO set cursor position 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



3 

VIDEO read cursor position 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



4 

VIDEO read light pen position 

✓ 

✓ 

✓ 



✓ 

PS/1 returns error (not implemented) 


5 

VIDEO select display page 

✓ 

P 

✓ 

✓ 

✓ 

✓ 



6 

VIDEO init window, or scroll contents up 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



7 

VIDEO init window, or scroll contents down 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



8 

VIDEO read attribute and char at cursor 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



9 

VIDEO write attribute and char at cursor 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



OA 

VIDEO write character only at cursor 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



OB 

VIDEO set color palette 

P 

P 

✓ 

✓ 

✓ 

✓ 

Only mode 4 CGA, modes 6-8 and OA on jr 


OC 

VIDEO write graphics pixel 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Not valid for MDA 


OD 

VIDEO read graphics pixel 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Not valid (or MDA 


OE 

VIDEO write text in teletype mode 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



OF 

VIDEO gel mode 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



10 

VIDEO set palette registers 


✓ 



✓ 

✓ 

EGA. VGA and PCjr only 


11 

VIDEO character generator 





✓ 

✓ 

EGA only 


12 

VIDEO alternate select 





✓ 

✓ 

EGA and VGA only 


13 

VIDEO write character string 

P 


✓ 

✓ 

✓ 

✓ 



14 

VIDEO load LCD char font 




✓ 





15 

VIDEO return physical parameters 




✓ 





16-19 

RESERVED 









1A 

VIDEO read/write display combo code 





✓ 

✓ 



IB 

VIDEO return state information 





✓ 

✓ 



1C 

VIDEO save/restore video state 





V50+ 

✓ 



1D-FF 

RESERVED 








11H 


EQUIPMENT LIST 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Returns EQUIP FLAG for BIOS data area 

12H 


MEMORY SIZE 

✓ 

✓ 

✓ 

✓ 

✓ 



13H 

0 

DISK reset system 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



1 

DISK get system status 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



2 

DISK read disk 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



3 

DISK write disk 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



4 

DISK verity disk sectors 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



5 

DISK lormat disk track cylinder 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



6 

DISK format cylinder set bad sector (lags 

VXT 


0 


0 

0 

Considered obsolete except on original XT 


7 

DISK formal drive starling at cylinder 

VXT 


0 


0 

0 

Considered obsolete except on original XT 


8 

DISK gel current drive parameters 



✓ 


✓ 

✓ 

Only Model 319 and 339 ATs 


9 

DISK init drive pair characteristics 



✓ 


✓ 




OA 

DISK read long 



✓ 




Diagnostics only on Phoenix AT 


OB 

DISK write long 



✓ 




Diagnostics only on Phoenix AT 


(Continued) 
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4.001. BIOS Services Summary (continued) 


Interrupt Func‘ _ Description _ 

13H OC DISK seek to cylinder 

OO DISK alternate disk reset 
OE DISK read sector butter 
OF DISK write sector butter 

10 DISK test lor drive ready status 

11 DISK recalibrate drive 

12 DISK controller RAM diagnostic 

13 DISK drive diagnostic 

14 DISK coniroller diagnostics 

15 DISK get disk type 

16 FLOPPY DISK change disk status 

17 FLOPPY DISK set disk type 

18 FLOPPY DISK set media type 

19 DISK park heads 
1A DISK lormat unit 

_ 1B-FF RESERVED _ 

14H 0 SERIAL init port 

1 SERIAL write character to port 

2 SERIAL read character trom port 

3 SERIAL return port status 

4 SERIAL extended initialize 

5 SERIAL extended port control 

_ 6-FF RESERVED _ 

15H 0 CASSEHE motor ON 

1 CASSEHE motor OFF 

2 CASSEHE read data blocks 

3 CASSETTE write data blocks 
4-OE RESERVED 

OF DISK tormat periodic interrupt 
10-1F RESERVED 

20 AL=10SYSREQ setup; 

AL=11 SYSREQ completion 

21 DEVICE power-on sell-test error log 

22 RESERVED 

23 Read/Write DOS 4.00 Flags 
24-3F RESERVED 

40 DEVICE read/modity profiles 

41 DEVICE wait for external event 

42 DEVICE request system power OFF 

43 DEVICE read system status 

44 DEVICE activate internal modem power 
45-4E RESERVED 

4F KEYBOARD intercept 
50-7F RESERVED 

80 DEVICE open device 

81 DEVICE close device 

82 DEVICE program termination 

83 DEVICE event wait 

84 JOYSTICK 

85 SYSTEM system request key press 

86 DEVICE wait 

87 DEVICE move block 

88 MEMORY get extended memory size 

89 MEMORY switch to protected mode 
8A-8F RESERVED 

90 DEVICE busy loop 

91 DEVICE set flag and complete interrupt 
92-BF RESERVED 

CO DEVICE return system parameters 

Cl DEVICE return extended BIOS seg.addr. 

C2 DEVICE pointing device BIOS interface 
C3 DEVICE enable watchdog time-out 
C4 DEVICE programmable option select 
_C5-FF RESERVED_ 


Models Suoporttna Function _ 

I PC/XT I PCjr ] AT \Conv. I PS/2 I PS/H 


✓ Not on ESDI controllers 

Diagnostics only on Phoenix XT 
Diagnostics only on Phoenix XT 


✓ Added with XT BIOS dated 1 /10/86 

✓ Added with XT BIOS dated 1 /10/86 

✓ Added with XT BIOS dated 1/10/86 

✓ Added with XT BIOS dated 1 /10/86; only 
ATS after 11/15/85 

ATS after 11/15/85 
Only on ESDI controllers 

✓ 2 ports on PCs, 4 ports on PS/2s & PS/1 s 

✓ 2 ports on PCs, 4 ports on PS/2s & PS/1 s 

✓ 2 ports on PCs, 4 ports on PS/2s & PS/1 s 

✓ 2 ports on PCs, 4 ports on PS/2s & PS/1 s 

✓ 4 ports on PS/2s & PS/1 s 

✓ 4portsonPS/2s&PS/1s 

Original PC, later models didn't have port 
Original PC, later models didn't have port 
Original PC, later models didn't have port 
Original PC, later models didn't have port 


✓ ATs after 1/10/84 only 


✓ ATs after 6/10/85 only 


(Continued) 
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4.001. BIOS Services Summary (continued) 


Interrupt Func' _ Description _ 

16H 0 KEYBOARD road char from keyboard 

1 KEYBOARD read keyboard status 

2 KEYBOARD return keyboard Hags 

3 KEYBOARD typematic and delay 

4 KEYBOARD click ON/OFF 

5 KEYBOARD write 
6-OF RESERVED 

10 KEYBOARD extended keyboard read 

11 KEYBOARD extended keystroke status 

12 KEYBOARD extended shift status 

_ 13-FF RESERVED _ 

17H 0 PRINTER write char to printer 

1 PRINTER init printer port 

2 PRINTER return printer status 

_ 3-FF RESERVED _ 

18H - BASIC load BASIC _ 

19H BOOTSTRAP loader 

1 AH 0 TIME OF DAY read clock count 

1 TIME OF DAY set clock count 

2 TIME OF DAY read real time clock 

3 TIME OF DAY set real time clock 

4 TIME OF DAY read date from RT clock 

5 TIME OF DAY set date in RT clock 

6 TIME OF DAY set alarm 

7 TIME OF DAY reset alarm 

8 TIME OF DAY set RTC-activated power ON 

9 TIME OF DAY read RTC alarm time & status 
OA TIME OF DAY read system timer day count 
OB TIME OF DAY set system timer day count 

0C-7F RESERVED 
80 SOUND set up multiplexer 

_ 81-FF IrESERVED _ 

'Usually value in AH register; values in hexadecimal 


Models Sup 

\ PC/XT \ PCin 


)ortlna Function 

AT \Conv.\PS/2 \ PS/1 I 


✓ ATs after 11/15/85 only 

✓ 

✓ XT after 1/10/86, AT after 11/15/85 

✓ XT after 1/10/86, AT after 11/15/85 

✓ XT after 1/10/86, AT after 11/15/85 

✓ XT after 1 /10/86, AT after 11 /15/85 

✓ 3 ports on PCs, 2 on PS/2s & PS/1 s 

✓ 3 ports on PCs, 2 on PS/2s & PS/1 s 

✓ 3 ports on PCs, 2 on PS/2s & PS/1 s 


✓ PC loads system from disk, PCjr from 
[cartridge or disk, others from any disk 


✓ XT after 1/10/86 

✓ XT after 1/10/86 


Legend: V=supported 

V50+=PS/2 Models 50-80, but not Models 20, 25, or 30 
VPC=original PC only (not XT) 

VXT=XT model only (not original PC) 

0=obsolete (implemented but not normally used) 

P=partial or peculiar support: see comments and individual tables. 
D=diagnostic call only 


Source: IBM PC/XT Technical Reference, BIOS Listings 

IBM PC/AT Technical Reference, BIOS Listings 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-13 through 2-122 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-3 through 2-77 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 113 through 452 


5.001. DOS Interrupt Usage by Version 

5.066. INT 33H, Mouse Functions Summary 

5.120. INT 67H. Expanded Memory Manager Functions Summary 

7.005. PC Interrupt Usage Summary 


See Also: 



m 



40:10 Byte I Installed hardware 1 


Byte I Installed hardware 2 


40:12 Byte Power-on self test status 

40:13 Word Memory size _ 

40:15 Word RESERVED _ 

40:17 Byte Keyboard control 1 


40:18 Byte I Keyboard control 2 


40:19 Byte Alternate keypad entry _ 

40:1 A Word Keyboard buffer head pointer 

40:1 C Word Keyboard buffer tail pointer 

40:1 E 32 bytes Keyboard buffer _ 

40:3E Byte Floppy recalibrate status 


40:3F Byte I Floppy motor status 


Byte Motor off counter _ 

Byte Floppy previous operation 
status 


Number of floppy drives (0i=1 drive, 1=2 drives, etc.) 

Video mode (01=40x25 color, 10=80x25 color, 11=80x25 mono; 

00-RESERVED, or EGAA/GA/PGA In Phoenix BIOS) 
RESERVED (old PC and PCjr bits 2-3 Indicate memory Installed) 
Pointing device Installed (PC/XT and later only) 

✓ Math coprocessor Installed (not on PCjr, PS/1, or Convertible) 

_✓ Roppy drive Installed for boot _ 

Number of printer adapters 
Internal modem (Convertible only) 

Joystick Installed (PS/1 only) 

✓ Number of RS-232 Adapters 

_✓ RESERVED (PCir=DMA device Installed) _ 

Convertible only 

_ lnK(0to640) _ 

_ Manufacturing test port (Phoenix AT only) _ 

1=Insert mode active 
1=Caps lock mode active 
t=Num lock mode active 
t=Scroll lock mode active 
l=Alt key held down 
1=Ctrl key held down 

✓ t=Left Shift key held down 

_^ t =Right Shift key held down _ 

t=lnsert key held down 
1 =Caps Lo^ key held down 
l=Num Lock key held down 
1 =Scroll Lock key held down 
l=Pause mode active 
1 =System Request key held down 

✓ l=Left Alt key held down 

_✓ t=Left Ctrl key held down _ 

Points to next character in type-ahead buffer 
_ Points to next available location in type-ahead buffer _ 

Interrupt flag 
RESERVED 

Recalibrate drive 3 (not Phoenix, PS/1) 

Recalibrate drive 2 (not Phoenix, PS/1) 

✓ Recalibrate drive 1 

_✓ Recalibrate drive 0 _ 

0=read or verify, t=write operation 
RESERVED 

Drive selected (blna 7 value equals drive number) 

Drive 3 motor ON status (not Phoenix, PS/t) 

Drive 2 motor ON status (not Phoenix, PS/t) 

✓ Drive t motor ON status 

_✓ Drive 0 motor ON status _ 

_ Contains count of time-outs _ 

t=drive not ready 
t=seek operation failed 
t=general controller failure 
t =CRC error on diskette read 
1 =DMA overrun on operation 
t=requested sector not found 

✓ t =address mark not found 

✓ t=lnvalid drive parameter 

✓ ✓ 00000011-write-protect error 

✓ OOOOOt 10-dlsk changed (door opened) 

✓ 00001001-DMA attempt across 64K segment boundary 

00001100-medla type not found__ 


(Continued) 
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4.002. BIOS Memory Usage Summary (continued) 


Location 

Lenath 

Descrlotlon 

7 

T" 

5 

4 

3 

2 

r 

0 

Comments 

40:42 

7bv1es 

Floppy controller status bytes 










40:49 

Byte 

Display mode 










40:4A 

Word 

Number of columns In display 










40:4C 

Word 

Length of reaen butter In bytes 









(Phoenix: current page size) 

40:4E 

Word 

Address of reaen butter 









(Phoenix: address of current page) 

40:50 

Word 

Cursor position page 1 









First byte: column, second b^e Is row 

40:52 

Word 

Cursor position page 2 









First byte: column, second byte Is row 

40:54 

Word 

Cursor position page 3 









First byte: column, second byte Is row 

40:56 

Word 

Cursor position page 4 









First byte: column, second byte Is row 

40:58 

Word 

Cursor position page 5 









First byte: column, second byte is row 

40:5A 

Word 

Cursor position page 6 









First byte: column, second byte Is row 

40:5C 

Word 

Cursor position page 7 









First byte: column, second byte Is row 

40:5E 

Word 

Cursor position page 8 









First byte: column, second byte is row 

40:60 

Word 

Cursor type 









HO byto=starting scan line: LO byte=endina scan line 

40:62 

Byte 

Current display page 










40:63 

Word 

Video controller base address 










40:65 

Byte 

Current 3x8 register setting 









(mode select register) 

40:66 

Byte 

Current 3x9 register setting 









(palette value) 

40:67 

Obi word 

Pointer to reset code 









PS/1, PS/2 (except Models 25 and 30), Phoenix only 

40:6B 

Byte 

RESERVED 









Phoenix: last unexpected INT 

40:6C 

Dbl word 

Timer counter 









Number of ticks since midnight 

40:70 

Byte 

Timer overflow flag 









Non-zero means timer passed 24 hours 

40:71 

Byte 

Break key state 









It b'rt 7=1 then Ctrl-fBreak was pressed 

40:72 

Word 

Reset flag 









1234H=bypass mem test; 4321H=preserve mem (PS/1, PS/2): 
5678H=system suspended (Convert.); 9ABCH=mfg test (Convert.); 
ABCDM=system post loop (Convertible only); 

64H=bum-in mode (Phoenix only) 

40:74 

Byte 

Fixed disk prev operation status 









See 4.051. INT 13H, Disk System Status Byte Layout (not PS/2) 

40:75 

Byte 

Number of fixed drives 










40:76 

Byte 

Fixed disk drive control 









XT and Phoenix only 

40:77 

Byte 

Fixed disk controller port offset 









XT and Phoenix only 

40:78 

Byte 

Printer 1 time-out value 










40:79 

Byte 

Printer 2 time-out value 










40:7A 

Byte 

Printer 3 time-out value 










40:7B 

Byte 

Printer 4 time-out value 









PC, XT, AT, Phoenix only 

40:7C 

Byte 

COM1 time-out value 







d 



40:7D 

Byte 

COM2 time-out value 










40:7E 

Byte 

COM3 time-out value 









Not PS/1 

40:7F 

Byte 

COM4 time-out value 







d 


Not PS/1 

40:80 

Word 

Kbd buffer start offset pointer 









Offset to start of keyboard buffer from segment 40H 

40:82 

Word 

Kbd buffer end offset pointer 









Offset to end of keyboard buffer from segment 40H 

40:84 

Byte 

Video rows (minus one) 







' 



40:85 

Word 

Char height (bytes/char) 










40:87 

Byte 

Video control states 1 

'V 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

1=clear RAM 

00=64K on adapter; 01 =128K; 10=192K; 11 =256K 

NOT USED 

0=EGA or VGA compatible adapter 
l=waitfor display enable 

0=color monitor; 1=monochrome monitor (EGA/VGA only) 

0=translate cursor modes 0-3:1=inhibit cursor translation 

40:88 

Byte 

Video control states 2 

'V 





_✓ 

_✓ 

✓ 

Feature Connector bits (EGA/VGA) 

Option Switches settings (EGA/VGA) 

40:89 

Byte 

VGA control bits 

~7 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


1=200 lines 

RESERVED 

1=400 lines 

1-no palette load 

1=monochrome monitor 

1-gray scaling on 

RESERVED 

40:8A 

Byte 

Index into VGA DCC Table 









Phoenix VGA only 

40:8B 

Byte 

Media control 

'V 


✓ 

✓ 

✓ 

✓ 

✓ 


_✓ 

Last floppy drive data rate* 

Last floppy drive step rate 

Media established (PS/2) 

Start floppy drive transfer rate (Phoenix BIOS) 

RESERVED (PS/1): bits 0-2 RESERVED (PS/2) 


(Continued) 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.002. BIOS Memory Usage Summary (continued) 


iwfUTJinfn 

■fJiWlil 

1 Descrlotlon 

7 

IB 

B 

B 

3 

2 

f 

0 

Comments 1 


■iTiS 

Fixed disk controller status 










iHlill.lifl 

■iTia 



■1 










1 a fTT* r i{^ j fii c 




■1 



iH 



40:8F 

B/te 


✓ 








RESERVED 



(Phoenix only) 


✓ 







1 -drive determined lor drive 1 






✓ 






1-drivel Is multirate 







✓ 





1-drive 1 supports change line 








✓ 




RESERVED 









✓ 



1-driver determined (or drive 0 










✓ 


1-drive 0 Is multirate 











✓ 

l=dlrve 0 supports change line 

40:90 

Byte 

Drive 0 media state 

✓ 

✓ 







Drive data rate* 






✓ 






Double stepping required 







✓ 





Media established 








✓ 




RESERVED 









✓ 

✓ 

✓ 

Drive/media statet 

40:91 




✓ 







Drive data rate* 






✓ 






Double stepping required 







✓ 





Media established 








✓ 




RESERVED 









✓ 

✓ 

✓ 

Drive/media statet 












(diskette drive sen/ice work area)(Phoenix) 

40:94 












40:95 

H9 



IB 








40:96 

Byte 

Keyboard mode state, type flags 


■1 



■ 

■ 

■ 

■ 

Read ID in progress 





D 



■ 


■ 

■ 

Last character was first ID character 





11 



■ 

■ 

■ 

■ 

Force Num Lock if read ID and KBX 





■ 



■ 

■ 

■ 

■ 

101/102-key keyboard installed 





■ 



Q 

■ 

■ 

■ 

Right Alt key held down 





■ 



■ 

H 

H 

■ 

Right Ctrl key held down 





■ 



■ 

■ 

H 

■ 

1 liVIleli!![I'.’/rll III !f M! f ’ V 1 





■ 



■ 

■ 

■ 

H 


40:97 

Byte 

Keyboard LED flags 


■ 







Keyboard transmit error flag 





H 







Mode indicator update 





■ 







Resend receive flag 





■ 







Acknowledgment received 





■ 



✓ 




RESERVED (must be 0) 





■ 




✓ 

✓ 

✓ 

LED state bits 


MiWMl 


















|H 

|H 




40:9C 

Word 










In microseconds 

■OEaii 

mwM\ 

mmEmsmmmm 









In microseconds 

40:A0 

Byte 

Wait active flag 

✓ 








Wait time elapsed and POST 





✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


RESERVED 











✓ 

Int 15H Function 86H (Wait) has occurred 

40:A1 

7 bytes 

RESERVED 










40:A8 

Dbl word 

Video parameter table pointer 









PS/1 and PS/2. Phoenix VGA 

40:AC 

Obi word 

Dynamic save area pointer 









EGA. PS/1, and PS/2. Phoenix VGA 

40:B0 

Dbl word 

Alpha mode aux char gen pointer 









EGA. PS/1, and PS/2 only 

40;B4 

Dbl word 

Graph mode aux char gen pointer 









EGA. PS/1, and PS/2 only 

40:38 

Dbl word 

Secondary save pointer 









PS/1 and PS/2 only (not Model 25 or 30) 

40;BC 

8 bytes 

RESERVED 









Set to zeros only 

40:CO 

64 bytes 

RESERVED 










50:00 

Word 

Print screen status byte 











‘Drive data rates; 

00=500 K/second 
01=300 K/second 
10=250 K/second 
1 PRESERVED 

tDrive media state values are as follows: 
000=360K dlsk/360K drive not established 
010=1.2MB disk/1.2MB drive not established 
100=360K disk/1.2MB drive established 
110-RESERVED 


001=360K dlsk/1.2MB drive not established 
011=360K dlsk/360K drive established 
101=1.2MB disk/1.2MB drive established 
111 =None of the above 
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Version: PS/2 Extended BIOS uses space at top of memory for an Extended BIOS data area (also PS/1). 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 3-3 through 3-17 
BIOS Interface Technical Reference for PS/1 Computer, pages 3-3 through 3-14 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 31 through 37 

See Also: 4.003. Extended BIOS Data Area Layout 
4.043. Alpha Mode AUX Char Gen Table 
4.044. Graphics Mode AUX Char Gen Table 

4.045. Save Pointer Data Area and Secondary Save Pointer Data Area 
7.003. PC, AT, and PS/2 Memory Usage Summary 


4.003. EXTENDED BIOS DATA AREA LAYOUT 


Location of the Extended BIOS Data Area Is determined as follows: 


1 Location 

1 Function I 

1 40:13 

iKIIobvtes below 640K limit at which extended BIOS data area bealns 1 

Contents of the extended BIOS Data Area are formatted as follows: 

Offset 

Function 

0 

SInale bvte containina lenath of extended BIOS data area In K 

1 

Bealnnina of extended BIOS data area 

Version: 

PS/1 and PS/2 only 

Source: 

IBM PS/2 and PC BIOS Interface Technical Reference, page 3-17 

BIOS Interface Technical Reference for PS/1 Computer, page 3-15 

See Also: 

4.109. INT 15H, AH=C0H •• Return System Config Parameters 

4.111. INT 15H, AH=C1H - Return Ext BIOS Segment Address 


4.004. CMOS RAM DATA AREA LAYOUT 


Location* 

Size 

Function 

Contents 

0(0) 

Bvte 

Current second 

In BCD form 

1 (1) 

Bvte 

Alarm second 

In BCD form 

2(2) 

Bvte 

Current minute 

In BCD form 

3(3) 

Bvte 

Alarm minute 

In BCD form 

4(4) 

Bvte 

Current hour 

In BCD form 

5(5) 

Bvte 

Alarm hour 

In BCD form 

6(6) 

Bvte 

Current dav of week 

In BCD form 

7(7) 

Bvte 

Current dav 

In BCD form 

8(8) 

Bvte 

Current month 

In BCD form 

9(9) 

Bvte 

Current vear 

In BCD form 

A (10) 

Byte 

Status Register A 

Bit 7 - 1 -update In progress 

Bits 4-6 - Divider of time-based frequency 

Bits 0-3 - Rate selection bits 

B(11) 

Byte 

Status Register B 

Bit 7 " 1-abort any update cycle In progress; 0=njn (update cycle) 
Bit 6 - 1-enable periodic Interrupt 

Bit 5 - 1 -enable alarm Interrupt 

Bit 4 - 1-enable update-ended Interrupt 

Bit 3 - 1-enable Reg A sqauare wave frequency 

Bit 2 " 1-calendar Is In binary format: 0-calendar In BCD format 
Bit 1 " 1-24-hour clock; 0-12-hour clock 

Bit 0 - 1-enable davllaht savInas time 

C(12) 

Byte 

Status Register C 

Bit 7 - IRQF flag 

Bit 6" PF flag 

Bit 5 - AF flag 

Bit 4 - UF flag 

Bits 0-3 - RESERVED 

D(13) 

Byte 

Status Register D 

Bit 7 " 1-real time clock has power 

Bits 0-6 - RESERVED 

E(14) 

Byte 

Diagnostic Status 

Bit 7 ” 1=real time clock lost power 

Bit 6 - 1-CMOS checksum Is bad 

Bit 5 " 1 -Invalid config Info found at POST 

Bit 4 - 1 -memory size compare error at POST 

Bit 3 - 1 -fixed disk/adapter failed Initialization 

Bit 2 - 1 -CMOS time found Invalid 

Bits 0-1 - RESERVED 


(Continued) 




Section 4: BIOS and DOS Extension Calls and Support Tables 


4.004. CMOS RAM Data Area Layout (continued) 


Location* 

Size 

Function 

Contents 

F{15) 

Byte 

Shutdown Code 

OOH-power on or soft reset 

01 H»memory size pass 

02H-memory test pass 

03H-memory test fall 

04H-POST end; boot system 

05H-JMP doubleword pointer with EOl 

06H-protected tests pass 

07H-protected tests fail 

OSH-memory size fall 

09H-INT15H block move 

OAH-JMP doubleword pointer without EOl 

0BH=used bv 80386 

10(16) 

Byte 

Drive Types 

Bits 4-7 - Drive 0 Type: 0000-none: 0001=360K: 

0010-1.2MB: 0011-720K: 0100-1.44MB 

Bits 0-3 - Drive 1 Type; 0000-none; 0001-360K; 

0010=1.2MB; 0011-720K: 0100=1.44MB 

11(17) 


Fixed Disk 0 Tvoe 
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4.006. PHOENIX BIOS BEEP CODES 


Code* 

Error Codet 

Descrlotlon 

none 

01H 

CPU reolster test still In orooress 

1-1-3 

02H 

CMOS read/write failure 

1-1-4 

03H 

BIOS checksum failure 

1-2-1 

04H 

Proorammable Interval timer failure 

1-2-2 

OSH 

DMA Initialization failure 

1-2-3 

06H 

DMA oaoe reolster read/write failure 

1-3-1 

08H 

RAM refresh verification failure 

none 

09H 

First 64K RAM test In orooress 

1-3-3 

OAH 

First 64K RAM chlo or data line failure, multi-bits 

1-3-4 

OBH 

First 64K RAM odd/even loolc failure 

1-4-1 

OCH 

First 64K RAM address line failure 

1-4-2 

ODH 

First 64K RAM oarltv failure 

2-1-1 

10H 

First 64K RAM Bit 0 failure 

2-1-2 

11H 

First 64K RAM Bit 1 failure 

2-1-3 

12H 

First 64K RAM Bit 2 failure 

2-1-4 

13H 

First 64K RAM Bit 3 failure 

2-2-1 

14H 

First 64K RAM Bit 4 fa 

lure 

2-2-2 

15H 

First 64K RAM Bit 5 fa 

lure 

2-2-3 

16H 

First 64K RAM Bit 6 fa 

lure 

2-2-4 

17H 

First 64K RAM Bit 7 failure 

2-3-1 

18H 

First 64K RAM Bit 8 failure 

2-3-2 

igH 

First 64K RAM Bit 9 failure 

2-3-3 

1AH 

First 64K RAM Bit 10 failure 

2-3-4 

1BH 

First 64K RAM Bit 11 failure 

2-4-1 

1CH 

First 64K RAM Bit 12 failure 

2-4-2 

1DH 

First 64K RAM Bit 13 failure 

2-4-3 

1EH 

First 64K RAM Bit 14 failure 

2-4-4 

1FH 

First 64K RAM Bit 15 failure 

3-1-1 

20H 

Slave DMA reolster failure 

3-1-2 

21H 

Master DMA reolster failure 

3-1-3 

22H 

Master Interruot mask reolster failure 

3-1-4 

23H 

Slave Interruot mask reolster failure 

none 

25H 

Interruot vector loadino In orooress 

3-2-4 

27H 

Keyboard controller test failure 

none 

28H 

CMOS oower and checksum In orooress 

none 

29H 

CMOS conflouration validation In orooress 

3-3-4 

2BH 

Screen initialization failure 

3-4-1 

2CH 

Screen retrace failure 

3-4-2 

2DH 

Search for video ROM In orooress 

none 

2EH 

Screen runnino with video ROM 

none 

30H 

Screen ooerable. runnino with video ROM 

none 

31H 

Monochrome monitor ooerable 

none 

32H 

Color monitor ooerable. In 40 column mode 

none 1 33H 

Color monitor ooerable. In 80 column mode 


*Numbers Indicate beeps; hyphens indicate short silence. 
tError code shows up as contents of port 80H. 

Version: Applies to Phoenix BIOS only. 

Source: System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 474 through 475 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.007. MODEL NUMBER BYTES 






Machine 




All 


1 FE (254)_ 

NOT USED 

NOT USED 

11/8/82 



NOT USED 

NOT USED 

All 

IBM PCIr 

FC (252) 

NOT USED 

NOT USED 

1/10/84 

IBM PC/AT 


00 

01 

6/10/85 

IBM PC/AT 


01 

00 

11/15/85 

IBM PC/AT 


02 

00 

All 

IBM PC/XT286 


04 

00 

Initial 

IBM PS/2 Model 50 


05 

00 

Initial 

IBM PS/2 Model 60 


OB 

00 

12/1/89 

IBM PS/1 

FB (251) 

00 

01 

1/10/86 

IBM PC/XT 


00 

02 

5/9/86 

IBM PC/XT 

FA (250) 

00 

00 

9/2/86 

IBM PS/2 Model 30 

F9 (249) 

00 

00 

9/13/85 

IBM PC Convertible 

F8 (248) 

00 

00 

Initial 

IBM PS/2 Model 80 


01 

00 

Initial 

IBM PS/2 Model 80 


NOT SUPPORTED 

NOT SUPPORTED 


Comoaa DeskPro 


NOT SUPPORTED 

NOT SUPPORTED 


Comoao Portable 

9A(154) 

NOT SUPPORTED 

NOT SUPPORTED 




•The model number byte Is located at F000:FFFE. 

tSubmodel and revision numbers are returned by BIOS service INT 15H, AH-COH (Return System Config Parameters). 

Note: Many non-IBM machines use the same Machine ID Byte as the IBM machine they emulate. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 4-18 

BIOS Interface Technical Reference for PS/1 Computer, page 4-16 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 60, 384, 414 
Manufacturer's Information (Compaq, et. al.) 

See Also: 4.002. BIOS Memory Usage Summary 

4.109. INT 15H, AH=C0H -- Return System Config Parameters 


4.008. ADAPTER ROM LAYOUT 


Location' 

Size 

Description 

Contents 

0 

2 bvtes 

Adaoter ID 

55H. AAH 

2 

Bvte 

ROM lenath 

ln512K blocks 

3 

Varies 

ROM data 



•Relative to beginning of the Adapter's ROM address 
Version: Applies to PS/1 models only. 

Source: BIOS Interface Technical Reference for PS/1 Computer, page 4-11 


4.009. INT 5H - PRINT SCREEN SERVICE 

Prior to Issuing INT 5H Upon Return front INT 5H 

None Interrupt returns no values. But RAM Data Area 

flag will be updated.* 

•RAM Data Area 50:00 (40:100) contains status of print screen operation: 

00=not called: or, on return, successful 
01 =prlnt screen In progress 
FF= print error encountered 

Version: Applies to all PC models. 

Source: BIOS Interface Technical Reference for PS/1 Computer, page 2-4 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 455 through 456 

See Also: 4.001. BIOS Services Summary 

4.002. BIOS Memory Usage Summary 
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4.010. INT 9H - KEYBOARD 

Prior to Issuing INT 9H 

Varies. Interrupt called upon every 
make or break of every keystroke. 


Upon Return from INT 9H 

Interrupt returns no values. But certain keys will cause 

this Interrupt to Invoke other routines or 

to fill In Information In the BIOS RAM data area. 


Version: Applies to all PC models. 

Source: BIOS Interface Technical Reference for PS/1 Computer, page 2-5 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 131 through 137 

See Also: 4.001. BIOS Services Summary 

4.002. BIOS Memory Usage Summary 


4.011. INT 10H, AH=00H - SET MODE 


Prior to Issuing INT 10H 



Hiah 

Low 

AX 

OOH 

Video mode* 

BX 



CX 



DX 





Upon Return from INT 10H 


Interrupt returns no values.f 


•See 4.012. INT 10H, Display Modes 
tPhoenIx BIOS returns video mode to AL, where: 


20H=Mode > 7 

30H=Mode is from 0-5 or 7 

3FH=Mode is 6 

Version: 

Applies to all PC models. 

Source: 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-11 through 2-16 
BIOS Interface Technical Reference for PS/1 Computer, pages 2-6 through 2-9 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 203 

See Also: 

4.001. BIOS Services Summary 

4.028. INT 10H, AH=0FH - Get Current Display Mode 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.012. INT 10H, DISPLAY MODES 


Mode Number 

Tvoe 

Max Colors 

Text Format 

Max Paaes 

Buffer Start 

0(0) 

Text 

16 

40x25 

8 


1 (1) 

Text 

16 

40x25 

8 


2(2) 

Text 

16 


4* 8t 


3(3) 

Text 

16 


4- 8t 

B8000 

4(4) 

Graohlcs 

4 

40x25 

1 

■EKH 

5(5) 


4 

40x25 

1 

B8000 

6(6) 


2 

80x25 

1 

B8000 

7(7) 

Text 

Mono 

80x25 

1¥ 8'4- 


8(8) 

Graohlcs 

16 

20x25 

1 

BOOOO 

9(9) 


16 

40x25 

1 

BOOOO 

A (10) 


4 

80x25 

1 

BOOOO 

B(11) 






C(12) 

RESERVED 





D(13) 


16 

40x25 

8' 

AOOOO 

E(14) 


cs 

16 

80x25 

4' 

AOOOO 

F(15) 


cs 

Mono 

80x25 

2' 

AOOOO 

10(16) 


cs 

16 

80x25 

2’ 

AOOOO 

11 (17) 


cs 

2 

80x30 

1¥ 

AOOOO 

12(18) 


cs 

16 

80x30 

1¥ 

AOOOO 

13(19) 


cs 

256 

40x25 

1¥ 

AOOOO 


*CGA, PCjr, Convertible 
tEGA, VGA. PS/1, and PS/2 
¥MDA 
'Convertible 

-VGA and PS/2 (except Models 25 and 30) 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-12 through 2-16 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-7 through 2-9 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 188 through 191 

See Also: 4.011. INT 10H, AH=00H - Sot Mode 

4.028. INT 10H, AH=0FH - Get Current Display Mode 


4.013. INT 10H, AH=01H - SET CURSOR TYPE 

Prior to Issuing INT 10H Upon Return from INT ION 



Interrupt returns no v 


Version: Applies to all PC models. 

Note: • CGA allowable scan Ilnesi^O-T; MOA « 0-13 

• Note that sotting bits 5 or 6 In CH may cause erratic behavior (6 and 7 for Phoenix BIOS). 

• Phoenix BIOS uses bit 5 of CH for Shut Cursor Off; bits 5-6 of CL for Show Cursor. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-16 

BIOS Interface Technical Reference for PS/1 Computer, page 2-9 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 204 through 205 

See Also: 4.001. BIOS Services Summary 

4.014. INT 10H, AH-02H - Set Cursor Position 
4.015. INT 10H, AH-03H - Read Cursor Position 
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4.014. INT 10H, AH=02H - SET CURSOR POSITION 


Prior to Issuing INT 10H Upon Return from INT ION 



•Return documented by Phoenix BIOS only. 


Version: Applies to all PC models. 

Note: Page numbers, rows, and columns are 0-based (start counting with 0). 

Source: IBM PS/2 and PC BIOS Interlace Technical Reference, page 2-16 

BIOS Interface Technical Reference for PS/1 Computer, page 2-9 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 206 

See Also: 4.001. BIOS Services Summary 

4.013. INT 10H. AH=01H - Set Cursor Type 
4.015. INT 10H. AH=03H - Read Cursor Position 


4.015. INT 10H, AH=03H - READ CURSOR POSITION 


Prior to Issuing INT 10H Upon Return from INT 10H 



•Return documented In Phoenix BIOS references only. 
Version: Applies to all PC models. 


Note: • Page numbers, rows, and columns are 0-based (start with 0). 

• CX returns current cursor typo. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-16 

BIOS Interface Technical Reference for PS/1 Computer, page 2-9 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 207 


See Also: 


4.001. BIOS Services Summary 

4.013. INT 10H. AH-01H - Set Cursor Type 

4.014. INT 10H. AH-02H - Set Cursor Position 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.016. INT 10H, AH=04H - READ LIGHT PEN POSITION 


Prior to Issuing INT 10H Upon Return from INT 10H 



‘May be extended to CX for some graphics modes. 
t00=pen switch Is not active; 0l=light pen coordinate values 

Version: Light pen Is not supported for Convertible, PS/1 or PS/2 models, or VGA Adapters (AH=0). 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-17 

BIOS Interface Technical Reference for PS/1 Computer, page 2-9 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 208 

See Also: 4.001. BIOS Services Summary 


4.017. INT 10H, AH=05H - SELECT DISPLAY PAGE 


Prior to Issuing INT 10H Upon Return from INT 10H 



‘Page numbers are 0-based; PCjr uses AL to set function: 

SOHsRead CRT/microprocessor page registers 
81 H^Set microprocessor page register (In BL) 

82H=Set CRT page register (In BH) 

83H=Set both (CRT In BH, microprocessor in BL) 
t Used by PCjr only. 

Version: Applies to all PC models. 

Sources: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-17 

BIOS Interface Technical Reference for PS/1 Computer, page 2-9 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 209 


See Also: 


4.001. BIOS Services Summary 
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4.018. INT 10H, AH=06H - INIT WINDOW, SCROLL WINDOW UP 


Prior to Issuing INT 10H 


Upon Return from INT 10H 



Interrupt returns no values. 


*0=blank entire window (Inlt Window) 

Version: Applies to all PC models. 

Note: BH contains attribute to use for all new blank lines created by function. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-18 

BIOS Interface Technical Reference for PS/1 Computer, page 2-10 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 210 

See Also: 4.001. BIOS Services Summary 

4.019. INT 10H, AH=07H - Init Window, Scroll Window Down 


4.019. INT 10H, AH=07H - INIT WINDOW, SCROLL WINDOW DOWN 


Prior to Issuing INTI OH 


Upon Return from INT 10H 



Interrupt returns no values. 


Version: Applies to all PC models. 

Note: BH contains attribute to use for all new blank lines created by function. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-18 

BIOS Interface Technical Reference for PS/1 Computer, page 2-10 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 210 

See Also: 4.001. BIOS Services Summary 

4.018. INT 10H, AH-06H - Init Window, Scroll Window Up 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.020. INT 10H, AH=08H - READ CHARACTER AND ATTRIBUTE 


Prior to Issuing INT 10H Upon Return from INT 10H 



High 

Low 


High 

Low 

AX 

08H 


AX 

Attribute* 

Character 

BX 

Page number 


BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



/P I I IP 

flags I I flags 



CS 



DS 



SS 



ES 



‘Text modes only 


Version: Applies to all PC models. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-18 

BIOS Interface Technical Reference for PS/1 Computer, page 2-10 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 211 

See Also: 4.001. BIOS Services Summary 

4.021. INT lOH, AH=09H - Write Character and Attribute 
4.022. INT 10H, AH=0AH - Write Character Only at Cursor 
4.026. INT 10H, AH=0DH - Read Pixel 


4.021. INT 10H, AH=09H - WRITE CHARACTER AND ATTRIBUTE 


Prior to Issuing INT 10H 


Upon Return from INT 10H 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 


_ High __ Low 

09H I Character 

Page numbert I Attributet 

Number of characters to write* _ 

I 


IP 

flags 


CS 

DS 

SS 

ES 


Interrupt returns no values. 


‘Does not wrap to next line In graphics mode (I.e., characters all on same row. up to limit). 
tBackground color when In graphics mode 
iForeground color when In graphics mode 

Version: • Applies to all PC models. 

• Bitmap for characters 80H-FFH Is pointed to by INT 1FH for some modes and adapters. 

• EGA and VGA users can reset normal display fonts with INT 10H, Function 11H. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-18 through 2-19 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-10 through 2-11 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 212 through 213 

See Also: 4.001. BIOS Services Summary 

4.020. INT 10H, AH=08H - Read Character and Attribute 
4.022. INT 10H, AH-OAH - Write Character Only at Cursor 
4.025. INT lOH, AH-OCH - Write Pixel 
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4.022. INT 10H, AH=0AH - WRITE CHARACTER ONLY AT CURSOR 


Prior to Issuing INT 10H 


Upon Return from INT 10H 



Interrupt returns no values. 


‘Does not wrap to next line in graphics mode (i.e., characters all on same row, up to limit). 

Version: • Applies to all PC models. 

• Bitmap for characters 80H-FFH Is pointed to by INT 1FH for some modes and adapters. 

• EGA and VGA users can reset normal display fonts with INT 10H, Function 11H. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-19 

BIOS Interface Technical Reference for PS/1 Computer, page 2-11 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 214 

See Also: 4.001. BIOS Services Summary 

4.020. INT 10H, AH=08H - Read Character and Attribute 
4.021. INT 10H, AH=09H - Write Character and Attribute 
4.025. INT 10H, AH=0CH - Write Pixel 


4.023. INT 10H, AH=0BH - SET COLOR PALETTE 


Prior to Issuing INT 10H 


Hlah Low 



Upon Return from INT 10H 
Interrupt returns no values. 


‘0-red/green/brown, 1-cyan/magenta/whIte on CGA; 0=set color using value In BL, 1-select palette using value in BL 
fSee 4.024. INT 10H, Palette and Color Values 

Version: • Applies to all PC models. 

• PCjr, EGA, VGA, PS/1, and PS/2 users can manipulate palette more directly with INT lOH, Function 10H. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-19 

BIOS Interface Technical Reference for PS/1 Computer, page 2-11 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 215 

See Also: 4.001. BIOS Services Summary 

4.024. INT 10H, Palette and Color Values 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.024. INT 10H, PALETTE AND COLOR VALUES* 


Value 

Color 

0(0) 

Black 

1 (1) 

Blue 

2(2) 

Green 

3(3) 

Cyan 

4(4) 

Red 

5(5) 

Maaenta 

6(6) 

Brown 

7(7) 

White 

8(8) 

Grav 

9(9) 

Light blue 

A (10) 

Lioht areen 

B(11) 

Llaht cvan 

C(12) 

Llaht red 

D(13) 

Light magenta 

E(14) 

Yellow 

_F(15)_ 

Bright white 

If AH=0BH and BH=1 then BL realster c 

Value 

Palette I 

0 

Green/red/brown 1 


Cvan/maaenta/white 


iontalns a palette number, aa followa: 


‘Substantial changes have been made to the definition of the Set Color Palette function with the Introduction of EGA. 

Version: Information here refers to current (AT and later) implementation, and applies to 320x200 graphics mode only. 

Source: IBM Technical Reference Options and Adapters, CGA 8 

BIOS Interface Technical Reference for PS/1 Computer, page 2-11 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 215 

See Also: 4.023. INT 10H, AH=0BH - Set Color Palette 


4.025. INT 10H, AH=0CH 

Prior to Issuing INT 10H 


- WRITE PIXEL 



Upon Return from INT 10H 
Interrupt returns no values. 


*lf bit 7 Is set, color value Is XORed with current contents (except display mode 13H). 
tOnly if display mode supports more than one page 

Version: Applies to all PC models. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-20 

BIOS Interlace Technical Reference for PS/1 Computer, page 2-12 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 216 

See Also: 4.001. BIOS Services Summary 

4.021. INT 10H, AH=09H - Write Character and Attribute 
4.022. INT 10H, AH=0AH - Write Character Only at Cursor 
4.026. INT 10H, AH=0DH - Read Pixel 
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4.026. INT 10H, AH=0DH - READ PIXEL 


Prior to Issuing INT 10H 


Upon Return from INT 10H 


High __421^_ _ Hloh __ Low 


AX 

ODH 1 

AX 


Color 

BX 

Paoe number* 1 

BX 



CX 

Pixel column 

CX 



DX 

Pixel row 

DX 








SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IPV 
flags L 


IP[ 
flags [ 



CS 



DS 



SS 



ES 



*Only If display mode supports more than one page 


Version: Applies to all PC models. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-20 

BIOS Interface Technical Reference for PS/1 Computer, page 2-12 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 217 

See Also: 4.001. BIOS Services Summary 

4.020. INT 10H, AH=08H - Read Character and Attribute 
4.025. INT 10H, AH=0CH - Write Pixel 


4.027. INT 10H, AH=0EH - WRITE TEXT IN TELETYPE MODE 


Prior to Issuing INT 10H 


Upon Return from INT 10H 



CS 

DS 

SS 

ES 


Interrupt returns no values. 


*lf in a graphics display mode 

tCarrIage Return, Linefeed, Backspace, and Bell are treated as commands, not display chars. 
4PC BIOS dated 4/24/61 and 10/19/81, and Phoenix BIOS must point to active page. 



Version: 

Applies to all PC models. 


Source: 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-20 

BIOS Interface Technical Reference for PS/1 Computer, page 2-12 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 218 through 219 


See Also: 

4.001. BIOS Services Summary 



4.021. INT 10H, AH-09H - Write Character and Attribute 

4.022. INT 10H, AH-OAH - Write Character Only at Cursor 

4.025. INT 10H, AH-OCH - Write Pixel 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.028. INT 10H, AH=0FH - GET CURRENT DISPLAY MODE 


Prior to Issuing INT 10H 


Upon Return from INT 10H 



Hlah 

Low 


Hlah 

Low 

AX 

OFH 


AX 

Columns 

Dlsolav mode 

BX 



BX 

Active oaae number 


cx\ 



CX 



DX\ 



DX\ 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



CS 

DS 

SS 

ES 



CS 



DS 



SS 



ES 



Version: 

Applies to all PC models. 

Source: 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-21 

BIOS Interface Technical Reference for PS/1 Computer, page 2-13 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 220 

See Also: 

4.001. BIOS Services Summary 

4.011. INT lOH, AH=00H - Set Mode 


4.012. INT 10H, Display Modes 


4.029. INT 10H, AH=10H - SET PALETTE REGISTERS 


Prior to Issuing INT 10H 


Upon Return from INT 10H 




•Sets subfunction to perform, as follows: 


AL Value 

Other Reoisters Used 

0=set one oalette reoister 

BL=reoister. BH=value 

1 =set overscan reoistert 

BH=value 

2=set all oalette reoisters and overscan 

ES:DX=oointer to 17-bvte table 


BL=00 enable intensiW. 01=enable blinkino 





9=read all oalette reoisters and overscan (EGA. VGA)f 

ES:DX=Dointer to 17-bvte buffer for return table values 


BX=color reo, DH=red. CH=oreen, CL=blue 

12H=set block of color registers (EGA VGA)t 

ES:DX=Doinler to color table. BX=1st color reo. CX=number reos to set 



15H=read single DAC color reoister (VGA) 




1 AH=read color oaoino status (VGA)f 

(returns BH=current oaae. BL=oaaina mode) I 

1 BH=sum color values to orav shades (VGA) 

BX=start reo. CX=count of reoisters to sum 1 


tSee subfunction table above, for exact usage. 
iOoes not apply to PS/2 Models 25 and 30. 

§Table consists of 16 one-byte palette values, plus one byte overscan value. 
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Version: Applies to PCjr, EGA (Includes PS/1 and PS/2 emulating EGA), and VGA-equipped systems only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-21 through 2-25 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-13 through 2-15 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 221 through 229 

See Also: 4.001. BIOS Services Summary 


4.030. INT 10H, AH=11H - CHARACTER GENERATOR 


Prior to Issuing INT 10H 


Upon Return from INT 10H 




/Sets subfunction to perform, as follows: 


AL Value 

Other Reaisters Used 

00=load user text font 

BH=number of bytes per char 

BLrblock 

CX=number of chars 

DX=ID of 1st character 

ES;BP=oointer to table 

01=load ROM 8x14 text font* 

BL=block to load 

02=load ROM 8x8 text font 

BL=blocktoload 

03=set block soecilier 

BL=select character block 

04=load ROM 8x16 text font (VGA) 

BL=block to load 

lOH=load user text fontt 

BH=number of bytes per char 

BL=block 

CX=number of chars 

DX=ID of 1st character 

ES:BP=ooinfer to table 

11H=loadROM8x14textfontf 

BL=block to load 

l2H=load ROM 8x8 text fontf 

BL=block to load 

14H=load ROM 8x16 text font (VGA) 

BLrblocktoload 

20H=set user oraohics char oointer to INT 1FH 

ES:BP=oointer to user oraohics font 

21H=set user graphics char pointer to INT 43H 

BL=rows (coded) 

CX=bytes per character 

OL=rows per screen 

ES:BP=oointer to table 

22H=use ROM 8x14 font for araphiesf 

BL=rows (coded), DL=rows/screen 

23H=use ROM 8x8 font for oraohics 

BL=rows (coded). DL=rows/screen 

24H=use ROM 8x16 font for oraohics (VGA) 

BL=rows (coded). DL=rows/screen 

30H=get font pointer info 

BH=font pointer (coded) 

Returns: 

CX=bytes per character 

DL=rows 

ES:BP=oointer 


tSee subfunction table above for exact usage. 
tCoes not apply to PS/2 Models 25 and 30. 

§Applles only to subfunction 30H (see subfunction table above). 

Version: Applies to EGA and VGA-equipped systems only (Includes PS/1 and PS/2 emulating EGA). 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-25 through 2-32 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-15 through 2-18 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 230 through 240 


See Also: 


4.001. BIOS Services Summary 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.031. INT 10H, AH=12H - ALTERNATE SELECT 


Prior to Issuing INT 10H Upon Return from INT ION 



tRegister may be used to pass Information to subfunction (see subfunction table above). 
iAL returns 12H if command Is supported by VGA, 00 If not supported. 

§Register may be used for some return values (see subfunction table above). 

Version: Applies to EGA and VGA-equipped systems only (Includes PS/1 and PS/2 emulating EGA). 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-33 through 2-37 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-10 through 2-21 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 241 through 246 

See Also: 4.001. BIOS Services Summary 

4.030. INT 10H, AH=11H - Character Generator 
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4.032. INT 10H,AH=13H--WRITE STRING 


Prior to Issuing INT 10H 


Upon Return trom INT 10H 


Hlah Low 



*lf AL«00 then BL contains attribute, cursor Is not moved. 

If AL-01 then BL contains attribute, cursor Is updated. 

If AL«02 then string contains alternating character; attribute and cursor not moved (alpha modes only). 

If AL-03 then string contains alternating character; attribute and cursor not moved (alpha modes only). 

Version: Applies to all PC models and adapters after 1/08/86. 

Note: Carriage Return, Linefeed, Backspace, and Bell are treated as commands, not characters. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-37 

BIOS Interface Technical Reference for PS/1 Computer, page 2-21 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 247 

See Also: 4.001. BIOS Services Summary 

4.027. INT 10H, AH=0EH - Write Text In Teletype Mode 


4.033. INT 10H, AH=1 AH, AL=00H - READ DISPLAY CODES 


Prior to Issuing INT 10H 


Upon Return from INT 10H 



High 

Low 


High 

Low 

AX 

1AH 

OOH 

AX 


Status* 

BX 



BX 

Alternate disc codet 

Active diSD codet 

CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP 

flags 

CS 

DS 

SS 

ES 




CS 



DS 



SS 



ES 



*1 AH- function was supported (display codes are valid). 
tSee 4.035. INT 10H, Display Codes. 

Version: Applies to PS/1, PS/2, and Phoenix VGA BIOS only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-39 

BIOS Interface Technical Reference for PS/1 Computer, page 2-22 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 248 through 249 

See Also: 4.001. BIOS Services Summary 

4.034. INT 10H, AH-1AH, AL-01H - Write Display Codes 
4.035. INTI OH, Display Codes 
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4.034. INT 10H, AH=1 AH, AL=01H - WRITE DISPLAY CODES 



Prior to Issuing INT 10H 


Upon Return from INT 10H 


Hlah 

Low 


Hlah 

Low 

AX 

1AH 

01H 

AX 


Status* 

BX 

Alternate dlso codet 

Active dIsD codet 

BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


Sl\ 


SI 


Dl\ 


Dl 








IP\ 



1 IP\ 



flags \ 



\ flags \ 









CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*1AHic function was supported (display codes were changed). 
tSee 4.035. INT 10H, Display Codes. 

Version: Applies to PS/1. PS/2, and Phoenix VGA BIOS only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-39 

BIOS Interface Technical Reference for PS/1 Computer, page 2-22 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 248 through 249 

See Also: 4.001. BIOS Services Summary 

4.033. INT 10H, AH=1AH, AL=00H - Read Display Codes 
4.035. INTI OH, Display Codes 


4.035. INT 10H, DISPLAY CODES 




0(0) 


1 (1) 

Monochrome with 5151 (monochrome) monitor 1 

2(2) 


3(3) 


4(4) 

EGA with 5153/4 (color) monitor 1 

5(5) 


6(6) 

PGS with 5175 (color) monitor* 

7(7) 

VGA with analoa monochrome monitor (exceot Models 25 and 30) 

8(8) 

VGA with analoa color monitor (exceot Models 25 and 30) 

9f9)- AflO) 

RESERVED 

B(11) 

Models 25 and 30 with analoa monochrome monitor (MCGA) 

_0(12) 


CISEISi^JI 

RESERVED I 


Unknown monitor tvoe 1 


*PGS refers to Professional Graphics System. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-40 

BIOS Interface Technical Reference for PS/1 Computer, page 2-22 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 248 


See Also: 


4.033. INT 10H, AH-1AH, AL-OOH - Read Display Codes 
4.034. INT 10H, AH-1AH, AL-01H - Write Display Codes 
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4.036. INT 10H, AH=1BH - RETURN STATE 


Prior to ISBUIng INT 10H Upon Return from INT 10H 



cs 


CS 


DS 


DS 


SS 


SS 


ES 

Seoment of oointer to emotv buffer 

ES 

Seament of oointer to video state buffert 


IPl 
flags [ 


*1 BH> function was supported (buffer contains valid Info). 
tSee 4.037. INT 10H, Video State Buffer Layout. 

^Currently only 00 Is supported. 

Version: Applies to PS/1, PS/2, and Phoenix VGA BIOS only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-41 through 2-44 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-23 through 2-26 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 249 through 253 

See Also: 4.001. BIOS Services Summary 

4.037. INT 10H, Video State Buffer Layout 


4.037. INT 10H, VIDEO STATE BUFFER LAYOUT 


Offset 

Size 

Function 

Allowable Values 

0(0) 

Word 

Offset to static functionalitv info 

See Static Functionalitv table, below 

2(2) 

Word 

Seament of static functionalitv info 

See Static Functionalitv table, below 

4(4) 

Bvte 

Video mode 

See 4.012. INT 10H. Disolav Modes 

5(5) 

Word 

Character columns In disolav 


7(7) 

Word 

Lenath of reaenerator buffer 

In bvtes 

9(9) 

Word 

Start address In reaeneration buffer 


B(11) 

Word 

Cursor position for oaae 0 

Row. column 

D(13) 

Word 

Cursor oosition for oaae 1 

Row. column 

F(15) 

Word 

Cursor oosition for oaae 2 

Row. column 

11(17) 

Word 

Cursor position for paae 3 

Row. column 

13(19) 

Word 

Cursor oosition for oaae 4 

Row. column 

15(21) 

Word 

Cursor position for paae 5 

Row. column 

17(23) 

Word 

Cursor oosition for oaae 6 

Row. column 

19(25) 

Word 

Cursor oosition for oaae 7 

Row. column 

IB (27) 

Word 

Cursor tvoe 

Start, end values 

ID (29) 

Bvte 

Active disolav oaae 


IE (30) 

Word 

CRT controller address 

e.a.. 3Bx for monochrome. 3Dx for color 

20 (32) 

Bvte 

3x8 realster settina 


21 (33) 

Bvte 

3x9 realster settina 


22 (34) 

Bvte 

Character rows In disolav 


23 (35) 

Word 

Character helaht 

In scan lines oer character 

25 (37) 

Bvte 

Active disolav combination code 


26 (38) 

Bvte 

Alternate disolav combination code 


27 (39) 

Word 

# colors supported In current mode 


29 (41) 

Bvte 

# oaaes suooorted in current mode 


2A (42) 

Bvte 

# scan lines suooorted In current mode 

0=200. 1=350. 2=400. 3=480. 4-255=RESERVED 

2B (43) 

Bvte 

Primary character block 

0=block 0. 1=block 1. and so on/(RESERVED on PS/2 Model 30) 

2C (44) 

Bvte 

Secondary character block 

0=block 0.1-block 1. and so on/(RESERVED on PS/2 Model 30) 

2D (45) 

Byte 

Miscellaneous Information 

Bits 6.7-RESERVED 

Bit 5 - 0-background intensity ON, 1 -blinking 

Bit 4 - 0-no emulation. 1 -cursor emulation ON 

Bit 3 " 1-mode set default palette loading DISABLED 

Bit 2 - 1-monochrome display attached 

Bit 1 " 1-summing Is active 

Bit 0 - 1 -all modes on all disolavs are active 


(Continued) 
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4.037. INT10H, Video State Buffer Layout (continued) 



Size 

Function 

Allowable Values 1 

PMEIdl 


RESERVED 



Bvte 

Amount of available video memonr 


32 (50) 

Byte 

Save pointer state Information 

Bits 6,7.RESERVED 

Bit 5 - 1-DCC extension Is active 

Bit 4 - 1-palette override Is active 

Bit 3 " 1-graphics font override Is active 

Bit 2 - 1-alpha font override Is active 

Bit 1 - 1-dynamic save area Is active 

Bit 1 ” 0=512-character set Is active 

33 r51) 

13 bvtes 

RESERVED 



Static Functionality Ta 

ble Layout: 

Offset 

Size 

Description 

Values 

0 

Byte 

Supported video modes 

Bit 7 ” 1 -mode 7 supported 

Bit 6 - 1-mode 6 supported 

Bit 5 - 1-mode 5 supported 

Bit 4 - 1-mode 4 supported 

Bit 3 - 1 -mode 3 supported 

Bit 2 - 1 -mode 2 supported 

Bit 1 " 1 -mode 1 supported 

Bit 0 - 1 -mode 0 suooorted 

1 

Byte 

Supported video modes 

Bit 7 - 1-mode 15 supported 

Bit 6 " 1-mode 14 supported 

Bit 5 - 1-mode 13 supported 

Bit 4 - 1=mode 12 supported 

Bit 3 - 1 -mode 11 supported 

Bit 2 - 1-mode 10 supported 

Bit 1 - 1 -mode 9 supported 

Bit 0 ” 1 -mode 0 supported 

2 

Byte 

Supported video modes 

Bits 4-7 RESERVED 

Bit 3 ” 1=mode 19 supported 

Bit 2 - 1=mode 18 supported 

Bit 1 - 1=mode 17 supported 

Bit 1 - 1 -mode 16 suooorted 

3 

4 bvtes 

RESERVED 


7 

Bvte 

Scan line modes available 


8 

Bvte 



9 


Max number of char blocks allowed 


A (10) 

Byte 

Miscellaneous support 

Bit 7 - 1-color paging supported 

Bit 6 - 1-color palette supported 

Bit 5 - 1-EGA palette supported 

Bit 4 - 1-cursor emulation supported 

Bit 3 - 1-default palette loading supported 

Bit 2 - 1 -character font loading supported 

Bit 1 " 1 -gray scale summing supported 

Bit 0 " 1 -all modes on all disolavs suooorted 

B(11) 

Byte 

Miscellaneous support 

Bits 4-7 RESERVED 

Bit 3 - 1 -display combination codes supported 

Bit 2 - 1 -background Intensity/blinking control supported 

Bit 1 " 1-save/restore supported 

Bit 0 " 1 -llaht oen suooorted 

C(12) 

Word 

RESERVED 


E(14) 

Byte 

Save pointer functions 

Bits 6-7 RESERVED 

Bit 5 " 1 -DCC extension 

Bit 4 " 1 -palette override 

Bit 3 ” 1 -graphics font override 

Bit 2 - 1 -alpha font override 

Bit 1 - t-dynamic save area 

Bit 0 - 1=512-character set suooorted 

F(15) 

Bvte 

RESERVED 



Version: Applies to all PC models. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-41 through 2-44 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-23 through 2-26 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 250 through 253 

See Also: 4.036. INT 10H, AH-1BH - Return State 
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4.038. INT 10H, AH=1CH, AL=00H - RETURN SAVE/RESTORE 


Prior to Issuing INT 10H Upon Return from INT ION 



*1CH> function was supported (BX Is valid value). 
tBit 0 set - save/restore video hardware state 
Bit 1 set - save/restore video BIOS data area 
Bit 2 set > save/restore video DAC state and color registers 
Bits 3-15 should be set to 0 only. 

Version: Applies to PS/2 (except Models 25 and 30), PS/1, and Phoenix VGA BIOS only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-45 

BIOS Interface Technical Reference for PS/1 Computer, page 2-26 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 254 through 255 

4.001. BIOS Services Summary 
4.039. INT 10H, AH=1CH, AL=01H - Save State 
4.040. INT 10H, AH=1CH, AL=02H - Restore State 
4.046. Save/Restore Video States 


See Also: 
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4.039. INT 10H, AH=1CH, AL=01H - SAVE STATE 


Prior to Issuing INT 10H 


Upon Return from INT 10H 


High __iojv_ _ High __ Low 


AX 

1CH 1 01H 

AX 

1 Status* 

BX 

Offset of Dointer to video state buffer 

BX 


CX 

Reouested statest 

CX 

1 

DX 

1 

DX 

_J_ 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seoment of oolnter to video state buffer 

ES 



*1CH= function was supported (states were saved). 

tBit 0 set - save/restore video hardware state 
Bit 1 set - save/restore video BIOS data area 
Bit 2 set» save/restore video DAC state and color registers 
Bits 3-15 should be set to 0 only. 

Version: Applies to PS/2 (except Models 25 and 30), PS/1, and Phoenix VGA BIOS only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-45 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-26 through 2-27 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 256 

See Also: 4.001. BIOS Services Summary 

4.037. INT 10H, Video State Buffer Layout 
4.038. INT lOH, AH=1CH. AL=00H - Return Save/Restore 
4.040. INT 10H, AH=1CH, AL=02H - Restore State 
4.046. Save/Restore Video States 


4.040. INT 10H, AH=1CH, AL=02H - RESTORE STATE 


Prior to Issuing INT 10H Upon Return from INT 10H 



*1CH> function was supported (states were restored). 
tBIt 0 set - save/restore video hardware state 
Bit 1 set - save/restore video BIOS data area 
Bit 2 set - save/restore video DAC state and color registers 
Bits 3-15 should be set to 0 only. 

Version: Applies to PS/2 (except Models 25 and 30), PS/1, and Phoenix VGA BIOS only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-45 

BIOS Interface Technical Reference for PS/1 Computer, page 2-27 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 256 
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See Also: 4.001. BIOS Services Summary 

4.037. INT 10H, Video State Buffer Layout 
4.038. INT lOH, AH-ICH, AL-OOH - Return Save/Restore 
4.039. INT 10H. AH-ICH, AL-01H - Save State 
4.046. Save/Restore Video States 


4.041. INT 10H, AH=FEH - GET VIDEO BUFFER (TOPVIEW) 


Prior to Issuing INT 10H 



Upon Return from INT 10H 

High 


[Offset of logical video buffer 


Segment of logical video buffer 


Note: • Physical address Is B000:0000H for MDA; B800:0000H for CGA and EGA. 

• Logical address Is memory assigned to video buffer by TopVlew. 

• Function Is Ignored If TopVlew Is not running. 

Source: Advanced MS-DOS Programming 1 st Edition (Microsoft Press), pages 418 through 419 

See Also: 4.001. BIOS Services Summary 

4.042. INT 10H, AH=FFH - Update Video Buffer (TopVlew) 


4.042. INT 10H, AH=FFH - UPDATE VIDEO BUFFER (TOPVIEW) 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 

IP 

FLAGS 

CS 

DS 

SS 

ES 


Prior to Calling INTI OH 

High Low 


Number of chars modified* 

I zz 


[Offset to first char modified 


Upon Return from INT 10H 
Function returns no values. 


[Segment of logical video buffer ~| 

‘Characters must be In sequence (I.e., contiguous). 

Note: • Logical video buffer Is obtained using Function FEH. 

• Function Is Ignored If TopVlew Is not running. 

Source: Advanced MS-DOS Programming 1st Edition (Microsoft Press), pages 419 through 420 

See Also: 4.001. BIOS Services Summary 

4.041. INT 10H, AH-FEH - Get Video Buffer (TopVlew) 
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4.043. ALPHA MODE AUX CHAR GEN TABLE 


Offset 

Size 

Function 

Allowable Values 

0(0) 

bvte 

Bvtes oer character 


1 (1) 

bvte 

Block to load 

0=normal ooeratlon 

2(2) 

word 

Count to store 

256=normal ooeratlon 

4(4) 

word 

Character offset 

0=normal ooeratlon 

6(6) 

dbl word 

Pointer to font table 


A (10) 

bvte 

Disolavable rows 

FFH=max calculated value should be used Instead 

B(11) 

varies 

Mode values allowed for font 

FFH bvte ends stream of bvte-sized mode values 


Version: Applies to PS/1 and PS/2 models only. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 3-13 through 3-14 

BIOS Interface Technical Reference for PS/1 Computer, page 3-12 

See Also: 4.011. INT 10H, AH^OOH - Set Mode 


4.044. GRAPHICS MODE AUX CHAR GEN TABLE 


Offset 

Size 

Function 

Allowable Values 

0(0) 

bvte 

Disolavable Rows 


1 (1) 

word 

Bvtes oer Character 


3(3) 

dbl word 

Pointer to Font Table 


7(7} 

varies 

Mode values allowed for font 

FFH bvte ends stream of bvte-sIzed mode values 


Version: Applies to PS/1 and PS/2 models only. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 3-14 

BIOS Interface Technical Reference for PS/1 Computer, page 3-12 

See Also: 4.011. INT 10H, AH=00H - Set Mode 


4.045. SAVE POINTER DATA AREA AND SECONDARY SAVE POINTER DATA AREA 


Save Pointer Data Area 


Offset 

Size 

Function 

Allowable Values 

0(0) 

dbl word 

Video Parameter Table Pointer 

Initialized to the BIOS video oarameter table 

4(4) 

dbl word 

Dvnamic Save Area Pointer 

(ootlonal: Initialized to 00:00) 

8(8) 

dbl word 

Aloha Mode AUX Char Gen Pointer 

see 4.043. Aloha Mode AUX Char Gen Table 

C(12) 

dbl word 

Graohics Mode AUX Char Gen Pointer 

see 4.044. Graohics Mode AUX Char Gen Table 

10(16) 

dbl word 

Secondary Save Pointer 

oolnts to Secondary Save Pointer Area, see below 

14(20) 

dbl word 

RESERVED 

set to 00:00 

18(24) 

dbl word 

RESERVED 

set to 00:00 



Size 

1 Function 1 

1 Allowable Values I 

0(0) 

word 


llenoth. In bvtes 1 

2(2) 

dbl word 



6(6) 

dbl word 



A (10) 

dbl word 

User oalette orofile table oointer 


E(14) 

dbl word 

RESERVED 

set to 00:00 

12(18) 

dbl word 

RESERVED 

set to 00:00 

16(22) 

dbl word 

RESERVED 

set to 00:00 


Version: Applies to PS/1 and PS/2 models only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 3-15 through 3-17 

BIOS Interface Technical Reference for PS/1 Computer, pages 3-13 through 3-14 

4.043. Alpha Mode AUX Char Gen Table 
4.044. Graphics Mode AUX Char Gen Table 


See Also: 
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4.046. SAVE/RESTORE VIDEO STATES 


3-15 

P 

1 

0 

Desctiotlon 

✓ 




RESERVED and set to 0 


✓ 



video DAC state and color registers 



~ 


video BIOS data area 




~ 

video hardware state 


Note: A bit value of 1 -save or restore the applicable area. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-45 

BIOS Interface Technical Reference for PS/1 Computer, page 2-27 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 255 

See Also: 4.038. INT 10H, AH-1CH, AL-OOH - Return Save/Restore 


4.047. INT 11H - GET EQUIPMENT LIST SERVICE 


Prior to Issuing INT 11H 


Upon Return from INT 11H 



High 

Low 


_ tm _ 

Low 

AX 



AX 

Eauloment flaa word* 

BX 



BX 


CX 



CX 


DX 



DX 








SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




CS 



DS 



SS 



ES 



IP[ 
flags [ 


ipr 

lags r 


*Bit 0 - floppy drive Installed 
Bit 1 - math coprocessor Installed 
Bit 2 - pointing device Installed (PS/1, PS/2, Phoenix) 

Bits 2-3 - 16K blocks RAM Installed on system boardf 

Bits 4-5 = video mode (1=40x25 color, 2=80x25 color, 3=80x25 mono) 

Bits 6-7 = number of floppy drives -1 
Bit 8 - DMA presentt 

Bits 9-11 = number of RS-232 cards attached 
Bit 12 « game port adapter attachedf 
Bit 13 = serial printer attached (PCjr only) 

Bit 13 = Internal modem Installed for all others 
Bits 14-15 - number of printers attached 
tThese bits have different meanings for AT, PS/1, and PS/2. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-46 

BIOS Interface Technical Reference for PS/1 Computer, page 2-28 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 457 
DOS Programmer's Reference 2nd Edition (Que), page 892 


See Also: 


4.001. BIOS Services Summary 
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4.050. INT 13H, AH=01H - GET DISK SYSTEM STATUS 


Prior to Issuing INT 13H Upon Return from INT 13H 



‘See 4.051. INT 13H, Disk System Status Byte Layout. 
tApplles to all PC models beginning with XT. 

^Phoenix only (status from previous disk operation) 

§Bit 7=0 for floppy drive, bit 7=1 for fixed drive 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-49 

BIOS Interface Technical Reference for PS/1 Computer, page 2-30 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 287 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 


4.051. INT 13H, DISK SYSTEM STATUS BYTE LAYOUT 
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4.052. INT 13H, AH=02H -- READ DISK 


Prior to Issuing INT 13H 



Hlah 

Low 

AX 

02H 

1 Number sectors to readi 

fix 

Offset of Dointer to read buffer 1 

CX 

Cylinder number 

1 Sector numbert I 

DX 

Head number 

1 Drive numbers 1 


SP 

BP 

SI 

Dl 


Upon Return from INT 13H 



Hlah 

Low 

AX 

Status* 

Number sectors read 

fix 



CX 



DX 




SP 

BP 

SI 

Dl 


IP 


flags 


I Carry flag set on error" 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seoment of oolnter to read buffer 

ES 



*See 4.051. INT 13H. Disk System Status Byte Layout 
fFor fixed drives: 

CH=cyllnder number (low 8 bits of 10-blt cylinder number) 
CL=cylinder/sector number 
Bits 6,7 = cylinder number (high 2 bits) 

Bits 0-5 = sector number 
§Blt 7=0 for floppy drive, 1 for fixed drive 


Version: Applies to all PC models beginning with XT. 

Note: Only value In DL Is checked for an appropriate value. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-50 and 2-60 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-30 through 2-31 and 2-39 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 288 and 329 through 330 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 
4.053. INT 13H, AH=03H - Write Disk 


4.053. INT 13H, AH=03H - WRITE DISK 


Prior to Issuing INT 13H Upon Return from INT 13H 



Hlah 

Low 


High 

Low 

AX 

03H 

Number sectors to write 

AX 

Status* 

Number sectors written 

fix 

Offset of Dointer to bu 

ffer with data 

fix 



CX 

Cylinder number 

1 Sector numbert 

CX 



DX 

Head number 

1 Drive numbers 

DX 





CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seoment of oolnter to buffer with data 

ES 



•See 4.051. INT 13H, Disk System Status Byte Layout 
tFor fixed drives: 

CH-cylInder number (low 8 bits of 10-blt cylinder number) 
CL-cylInder/sector number 
Bits 6,7 = cylinder number (high 2 bits) 

Bits 0-5 - sector number 
§Bit 7-0 for floppy drive, 1 for fixed drive 
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Version: Applies to all PC models beginning with XT. 

Note: Only value In DL Is checked for an appropriate value. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-50 and 2-61 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-31 and 2-39 through 2-40 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 289 and 331 through 332 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 
4.052. INT 13H. AH-02H - Read Disk 


4.054. INT 13H, AH=04H - VERIFY SECTORS 


Prior to Issuing INT 13H 


Upon Return from INT 13H 



Hiah 

Low 


Hlah 

Low 

AX 

04H 

1 Number sectors to verify 

AX 

Status* 

Number sectors verified 

BX 

Offset of DOinter to data bufferV 

BX 



CX 

Cvlinder number 

1 Sector numbert 

CX 



DX 

Head number 

1 Drive numbers 

DX 





CS 


CS 


DS 


DS 


SS 


SS 


ES 

Segment of pointer to buffer with data¥ 

ES 



*See 4.051. INT 13H, Disk System Status Byte Layout 
tFor fixed drives: 

CHccyllnder number (low 6 bits of 10-blt cylinder number) 

CL=cyllnder/sector number 
Bits 6,7 > cylinder number (high 2 bits) 

Bits 0-5 = sector number 
§Blt 7-0 for floppy drive, 1 for fixed drive 

¥Not required for AT BIOS after 11/15/85, or for XT286, Convertible, PS/1, or PS/2 


Version: Applies to all PC models beginning with XT. 

Note: Only value In DL is checked for an appropriate value. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-51 and 2-61 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-31 through 2-32 and 2-40 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 290 and 333 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 
4.052. INT 13H. AH-02H - Read Disk 
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4.055. INT 13H, AH=05H - FORMAT CYLINDER 


Prior to Issuing INT 13H 


Upon Return from INT 13H 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 



IP 


flags 


IP 

flags 


I Carry flag set on erro~ 


cs 


CS 


DS 


DS 


SS 


SS 


ES 

Seoment of oointer to 4-bvte address fleld¥ 

ES 



*See 4.051. INT 13H, Disk System Status Byte Layout 
tFor fixed drives: 

CH-cylInder number (low 8 bits of 10-blt cylinder number) 
CL=cyllnder/sector number 

Bits 6,7 B cylinder number (high 2 bits) 

Bits 0-5 = sector number 
§Bit 7=0 for floppy drive, 1 for fixed drive 
VAddress field (applies to PC/XT 286, AT, PS/1, and PS/2 only); 


Byte 

Meanina 

Allowable Values 

1 

Cylinder number 


2 

Head number 


3 

Sector number 


4 

Number bvtes/sector 

0=128. 1=256. 2=512. 3=1024 


UFor floppy drives only; interleave value for PC/XT; not used for other models 
Version: Applies to all PC models beginning with XT. 

Note: Only value In DL Is checked for an appropriate value. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-51 through 2-52 and 2-62 

BIOS Interface Technical Reference for PS/1 Computer, page 2-32 and 2-40 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 291 through 292 and 334 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 

4.056. INT 13H, AH=06H - Format Cylinder Set Bad Sector Flags 

4.057. INT 13H, AH=07H - Format Drive Starting at Cylinder 
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*See 4.051. INT 13H, Disk System Status Byte Layout 
tFor fixed drives: 

CH-cylInder number (low 8 bits of 10-blt cylinder number) 

CL^IInder/sector number 
Bits 6,7 - cylinder number (high 2 bits) 

Bits 0-5 - sector number 
§Blt7.1 for fixed drive 

Version: Applies to all PCs with fixed disk drives or ESDI-type devices. 

Note: Only value In DL is checked for an appropriate value. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-63 

BIOS Interface Technical Reference for PS/1 Computer, page 2-41 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 336 

4.001. BIOS Services Summary 
4.051. INT 13H, Disk System Status Byte Layout 
4.055. INT 13H, AH=05H - Format Cylinder 
4.057. INT 13H, AH=07H - Format Drive Starting at Cylinder 


See Also: 
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Version; Applies to AT, Phoenix, PS/1, and PS/2 only. 

Source: IBM PS/2 and PC BIOS Interlace Technical Reference, pages 2-52 through 2-53 and 2-64 

BIOS Interlace Technical Reference for PS/1 Computer, pages 2-33 through 2-34 and 2-42 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 293 through 
294 and 338 through 339 

See Also: 4.001. BIOS Services Summary 


4.059. INT 13H, AH=09H - INIT DRIVE PAIR CHARACTERISTICS 

Prior to Issuing INT 13H Upon Return from INT 13H 



flags ICarrv flap set on erroF 



cs 



DS 



SS 



ES 



*Blt 7-1 for fixed drive 

tSee 4.051. INT 13H, Disk System Status Byte Layout 
Version: Applies to all PC models beginning with XT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-64 through 2-65 

BIOS Interface Technical Reference for PS/1 Computer, page 2-42 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 340 


See Also: 


4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.060. INT 13H, AH=0AH - READ LONG SECTORS 


Prior to Issuing INT 13H Upon Return from INT 13H 



for fixed drive 

tSee 4.051. INT 13H, Disk System Status Byte Layout 
§For fixed drives: 

CH=cylinder number (low 8 bits of 10-bit cylinder number) 

CL=cylinder/sector number 

Bits 6,7 - cylinder number (high 2 bits) 

Bits 0-5 = sector number 

Version: Applies to AT and Phoenix BIOS only. 

Source: System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 341 through 342 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 


4.061. INT 13H, AH=0BH - WRITE LONG SECTORS 


Prior to Issuing INT 13H Upon Return from INT 13H 



*Bit 7-1 for fixed drive 

tSee 4.051. INT 13H, Disk System Status Byte Layout 
§For fixed drives: 

CH-cylInder number (low 8 bits of 10-blt cylinder number) 

CL=cyllnder/sector number 
Bits 6,7 - cylinder number (high 2 bits) 

Bits 0-5 - sector number 

Version: Applies to AT and Phoenix BIOS only. 

Source: System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 343 through 344 

4.001. BIOS Services Summary 
4.051. INT 13H, Disk System Status Byte Layout 


See Also: 
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4.062. INT 13H, AH=0CH - SEEK 


Prior to lasuing INT 13H 


Upon Return from INT 13H 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 



flags [ 


flags Icarrvflaaseton error' 



cs 



DS 



SS 



ES 



* Bit 7-1 for fixed disk 

tSee 4.051. INT 13H, Disk System Status Byte Layout 
§For fixed drives: 

CH=cyllnder number (low 8 bits of 10-blt cylinder number) 

CL=cyllnder/sector number 
Bits 6,7 - cylinder number (high 2 bits) 

Bits 0-5 - sector number 

Version: Applies to all PC models beginning with XT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-65 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-42 through 2-43 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 345 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H. Disk System Status Byte Layout 


4.063. INT 13H, AH=0DH - ALTERNATE DISK RESET 



Prior to Issuing INT 13H 


Upon Return from INT 13H 


High 

Low 


Hlah 

Low 

AX 

ODH 


AX 

Statust 


BX 



BX 



CX 



CX 



DX 


Drive number* 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP 



IP\ 



flags 



\ flags \ 

Carry flaa set on error 


CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*Blt 7-1 for fixed disk 

tSee 4.051. INT 13H, Disk System Status Byte Layout 

Version: Applies to all PC models beginning with XT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-66 

BIOS Interface Technical Reference for PS/1 Computer, page 2-43 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 346 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 
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Section 4: BIOS and DOS Extension Calls and S upport Tables 

4.064. INT 13H, AH=0EH - READ TEST BUFFER 


Prior to Issuing INT 13H Upon Return from INT 13H 



*Bil 7-1 for fixed drive 

tSee 4.051. INT 13H. Disk System Status Byte Layout 


Version: Applies to XT with 10MB controller and Phoenix XT BIOS only. 

Source: System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 347 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 


4.065. INT 13H, AH=0FH - WRITE TEST BUFFER 


Prior to Issuing INT 13H Upon Return from INT 13H 



*0-based: bit 7=1 for fixed drive 

tSee 4.051. INT 13H, Disk System Status Byte Layout 

Version: Applies to XT with 10MB controller and Phoenix XT BIOS only. 


Source: System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 348 

4.001. BIOS Services Summary 
4.051. INT 13H, Disk System Status Byte Layout 


See Also: 
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4.066. INT 13H, AH=10H - TEST DRIVE READY 


Prior to Issuing INT 13H Upon Return from INT 13H 



Hlah 

Low 


Hlah 

Low 

AX 

10H 


AX 

Statust 


BX 



BX 



CX 



CX 



DX 


Drive number* 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP I I IP I 

flags I I flags I Carry flag set on error 



CS 



DS 



SS 



ES 



*0-based; bit 7-1 for fixed drive 

tSee 4.051. INT 13H, Disk System Status Byte Layout 

Version: Applies to all PC models beginning with the XT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-66 

BIOS Interface Technical Reference for PS/1 Computer, page 2-43 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 349 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 


4.067. INT 13H, AH=11H - RECALIBRATE DRIVE 



Prior to Issuing INT 13H 


Upon Return from INT 13H 


Hlah 

Low 


Hlah 

Low 

AX 

11H 


AX 

Statust 


BX 



BX 



CX 



CX 



DX 


Drive number* 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP\ 



IP\ 



flags \ 



\ flags \ 

Carry flaa set on error 


CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*0-based: bit 7-1 for fixed drive 

tSee 4.051. INT 13H, Disk System Status Byte Layout 

Version: Applies to all PC models beginning with XT. 

Source: IBM PS/2 and PC BIOS Interlace Technical Reference, page 2-67 

BIOS Interface Technical Reference for PS/1 Computer, page 2-43 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 350 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.068. INT 13H, AH=12H - CONTROLLER RAM DIAGNOSTIC 



Prior to Issuing INT 13H 


Upon Return from INT 13H 


High 

Low 


High 

Low 

AX 

12H 

Number of sectors 

AX 

Statust 

OOH 

BX 



BX 



CX 

Cvlinder 

Sector 

CX 



DX 

Head 

Drive number* 

DX 









SP 


SP 


BP 


BP 


Sl\ 


SI 


Dl\ 


Dl 








IP\ 



1 IP\ 



flags 1 



Haas 1 Carry flaa set If status 

Is non-zero 







CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*0-based: bit 7»1 for fixed drive 

tSee 4.051. INT 13H, Disk System Status Byte Layout 

Version: Applies to XT with 10MB controller and Phoenix XT BIOS only. 

Source: System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 351 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 


4.069. INT 13H, AH=13H - CONTROLLER DRIVE DIAGNOSTIC 

Prior to Issuing INT 13H Upon Return from INT 13H 


High __Low_ _ High __ Low 


AX 

13H 

Number of sectors 

AX 

Statust 

OOH 

BX 



BX 



CX 

Cvlinder 

Sector 

CX 



DX 

Head 

Drive number* 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP\ 



IP 



flags \ 



\ flags 

Carry flaa set on error 


CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*0-based; bit 7-1 lor fixed drive 

tSee 4.051. INT 13H, Disk System Status Byte Layout 

Version: Applies to XT with 10MB controller and Phoenix XT BIOS only. 

Source: System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 352 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 
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4.070. INT 13H, AH=14H - CONTROLLER INTERNAL DIAGNOSTIC 



Prior to Issuing INT 13H 


Upon Return from INT 13H 


Hlah 

Low 


Hlah 

Low 

AX 

14H 

Number of sectors 

AX 

Statust 

OOH 

BX 



BX 



CX 

Cylinder 

Sector 

CX 



DX 

Head 

Drive number* 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dll 


Dl 








ipI 



1 IP\ 



flags \ 



flaas 1 Carry flaa set on error 








CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*0-base<l: bit 7«1 for fixed drives 

fSee 4.051. INT 13H, Disk System Status Byte Layout 

Version: Applies to XT with 10MB Controller and Phoenix XT and AT BIOS only. 

Source: System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 353 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H. Disk System Status Byte Layout 


4.071. INT 13H, AH=15H - READ DASD TYPE 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 

IP 

flags 


Prior to Issuing INT 13H Upon Return front INT 13H 



IP\ __I 

flags I Carry flag set on error _| 



CS 



DS 



SS 



ES 



*0-based; bit 7-1 lor fixed drives 
t00=drlve not present or Invalid 
01-no change line support 
02-change line supported 
03-rixed disk 

§Flxed disk only returns these values. 

Version: Applies to all PC models beginning with XT dated 1/10/86. 

Note: DASD (Direct Access Storage Device) 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-54 and 2-67 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-34 and 2-44 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 295, 354 through 355 
DOS Programmer's Reference 2nd Edition (Oue), pages 463 through 464 


See Also: 


4.001. BIOS Services Summary 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.072. INT 13H, AH=16H - DISKETTE CHANGE LINE STATUS 


Prior to Issuing INT 13H Upon Return from INT 13H 



High 

Low 


Hlah 

Low 

AX 

16H 


AX 

Statust 


BX 



BX 



CX 



CX 



DX 


Drive number* 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP I I IP I 

flags I ~1 flags I Carry flag set on erro~ 



CS 



DS 



SS 



ES 



‘O-based; bit 7=1 lor fixed drives 
tOO=dlskette change signal not active 
01= Invalid diskette parameter 
06= diskette change signal active 
80l-l=diskette drive not ready 


Version: Applies to all PC models beginning with XT dated 1/10/86. 


Source; IBM PS/2 and PC BIOS Interface Technical Reference, page 2-54 and 2-55 

BIOS Interface Technical Reference for PS/1 Computer, page 2-34 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 296 

See Also: 4.001. BIOS Services Summary 


4.073. INT 13H, AH=17H - SET DASD TYPE FOR FORMAT 


Prior to Issuing INT 13H Upon Return from INT 13H 



Hlah 

Low 



High 

Low 

AX 

17H 

DASD tvoe* 

AX 

StatusS 


BX 



BX 



CX 



CX 



DX 


Drive numbert 

DX 










SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 









IP 



1 




flags \ 



\ flags 

Carr^ 

flaa set on error 


CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*00. 05-FFH=lnvalid request 
01=320/360K diskette In 360K drive 
02=360K diskette In 1.2MB drive 
03=1.2MB diskette In 1.2MB drive 

04=720K disk In 720K drive (only for AT BIOS 6/10/85 and later) 
to-based; bit 7-1 for fixed drives 
§See 4.051. INT 13H, Disk System Status Byte Layout 
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Version: Applies to all PC models beginning with XT dated 1/10/66. 

Note: DASD (Direct Access Storage Device) 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-55 through 2-56 

BIOS Interlace Technical Reference for PS/1 Computer, pages 2-34 through 2-35 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 297 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 


4.074. INT 13H, AH=18H - SET MEDIA TYPE FOR FORMAT 


Prior to Issuing INT 13H Upon Return from INT 13H 



*Se 0 4.051. INT 13H, Disk System Status Byte Layout 
tFor fixed drives: 

CH=cyllnder number (low 8 bits of 10-blt cylinder number) 

CL=cylinder/sector number 
Bits 6,7 = cylinder number (high 2 bits) 

Bits 0-5 = sector number 
§0-based: bit 7=1 for fixed drives 
VSee 4.075. INT 13H, Media Descriptor Table 

Version: Applies to all PC models beginning with XT dated 1/10/86. 

Note: Only value In DL Is checked for an appropriate value. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-56 through 2-57 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-35 through 2-36 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 298 through 299 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 

4.055. INT 13H, AH=05H - Format Cylinder 

4.056. INT 13H, AH=06H -Format Cylinder Set Bad Sector Flags 

4.075. INT 13H, Media Descriptor T4ble 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.075. INT 13H, MEDIA DESCRIPTOR TABLE 


Offset 

Lenath 

Description 

Allowable Values 

0(0) 

Bvte 

First soeclfv bvte 


1 m 

Bvte 

Second soeclfv bvte 


2(2) 

Bvte 

Timer ticks to wait until motor OFF 


3(3) 

Bvte 

Number of bvtes/sector 

0=128.1-256. 2-512. 3-1024 

4(4) 

Bvte 

Number of sectors/track 


5(5) 

Bvte 

Gao lenath. In bvtes 


6(6) 

Bvte 

Data lenath. In bvtes 


7(7) 

Bvte 

Gao lenath for format 


8(8) 

Bvte 

Fill bvte for formattina 


9(9) 

Bvte 

Head settle time. In milliseconds 


_AIlO)_ 

Bvte 

Motor startuD time. In 1/8 seconds 



Version: Applies to all PC models beginning with XT dated 1/10/86. 

Note: Sometimes referred to as MPT (Media Parameter Table). 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 3-26 

BIOS Interface Technical Reference for PS/1 Computer, page 3-18 

See Also: 4.074. INT 13H, AH=18H - Set Media Type for Format 


4.076. INT 13H, AH=19H - PARK HEADS 


Prior to Issuing INT 13H 


Upon Return from INT 13H 



High 

Low 


High 

Low 

AX 

19H 


AX 

Status* 


BX 



BX 



CX 



CX 



DX 


Drivet 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP[ 
flags [ 



CS 



DS 



SS 



ES 



*See 4.051. INT 13H, Disk System Status Byte Layout 
to-based; bit 7=1 for fixed drive (PS/1 and PS/2 only) 

Version: Applies to AT, XT, XT286, PS/1, and PS/2. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-67 

BIOS Interlace Technical Reference for PS/1 Computer, page 2-44 

See Also: 4.001. BIOS Services Summary 

4.051. INT 13H, Disk System Status Byte Layout 
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4.077. INT 13H, AH=1 AH - FORMAT UNIT 


Prior to Issuing INT 13H 


Upon Return from INT 13H 



Interrupt returns no values. 


*0=no defect table used; >0 means use defect table. 
tSee 4.078. INT 13H, Format Unit Modifier Bits 
§0-based: bit 7-1 for fixed drives 

Version: Applies to all PC models beginning with XT. 

Note: Defect table consists of relative block addresses of defective sectors. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-67 through 2-68 

See Also: 4.001. BIOS Services Summary 

4.078. INT 13H. Format Unit Modifier Bits 


4.078. INT 13H, FORMAT UNIT MODIFIER BITS 


Bit Number 

Function 

Aliowabie Values 

5-7 

RESERVED 

Must be 0 

4 

Periodic interrupt status 

1=ON.O=OFF 

3 

Extended surface analysis 

1-perform, 0=don't perform 

2 

Secondary defect mao 

1-update. 0-don’t update 

1 

Use secondary defect mao 

1=ianore It. 0=use It 

0 

Use primary defect mao 

1-ianorelt. 0-use it 


Source: 


See Also: 


IBM PS/2 and PC BIOS Interface Technical Reference, page 2-68 
4.077. INT 13H, AH=1 AH - Format Unit 
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4.081. INT 14H, COM PORT PARAMETER BYTE 



Version: Applies to all PC models. 


Note: On PS/2, baud rates higher than 9600 are set using functions 4 and 5. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-69 through 2-70 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-45 through 2-46 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 374 

See Also: 4.079. INT 14H, AH=00H - Init Communications Port 

4.085. INT 14H, AH-04H - Extended Init 
4.087. INT 14H, AH-05, AL=01H - Write Modem Control Register 


4.082. INT 14H, AH=01H - WRITE CHARACTER 


Prior to Issuing INT 14H Upon Return from INT 14H 



*See 4.080. INT 14H, Modem and Line Status Byte 
tO-COMI, 1-COM2, etc. 


Version: • Applies to all PC models. 

• Early PCs and XTs support only 2 ports; later models support 4 ports. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-70 

BIOS Interface Technical Reference for PS/1 Computer, page 2-46 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 376 

See Also: 4.001. BIOS Services Summary 

4.080. INT 14H, Modem and Line Status Byte 
4.081. INT 14H, COM Pori Parameter Byte 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.083. INT 14H, AH=02H - READ CHARACTER 


Prior to Issuing INT 14H Upon Return from INT 14H 



‘See 4.080. INT 14H. Modem and Line Status Byte 
tO=COM1.1=COM2, etc. 


Version: • Applies to all PC models. 

• Early PCs and XTs support only 2 ports; later models support 4 ports. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-70 

BIOS Interface Technical Reference for PS/1 Computer, page 2-46 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 377 

See Also: 4.001. BIOS Services Summary 

4.080. INT 14H, Modem and Line Status Byte 
4.082. INT 14H, AH=01H - Write Character 


4.084. INT 14H, AH=03H - STATUS REQUEST 


Prior to Issuing INT 14H Upon Return from INT 14H 



‘See 4.080. INT 14H, Modem and Line Status Byte 
tO=COM1, 1-COM2, etc. 


Version: • Applies to all PC models. 

• Early PCs and XTs support only 2 ports; later models support 4 ports. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-71 

BIOS Interface Technical Reference for PS/1 Computer, page 2-47 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 378 


See Also: 


4.001. BIOS Services Summary 

4.080. INT 14H, Modem and Line Status Byte 
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4.085. INT 14H, AH=04H - EXTENDED INIT 


Prior to Issuing INT 14H Upon Return from INT 14H 



*00>no break, 01 -break 

100-no parity, 01-odd parity, 02-even parity, 03=stick parity odd, 04-stlck parity even 
§00-one, 01 -two for 6-, 7-, or 8-blt word lengths (one and a half for 5-blt word lengths) 
¥00=5 bits, 01-6 bits, 02=7 bits, 03=8 bits 
^00=110 baud, 01=150 baud, 02=300 baud, 03=600 baud, 

04=1200 baud, 05=2400 baud, 06=4800 baud, 07=9600 baud, 

08=19,200 baud 
-0-COM1,1-COM2, etc. 

tSee 4.080. INT 14H, Modem and Line Status Byte 

Version: Applies to PS/1 and PS/2 models only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-71 

BIOS Interlace Technical Reference for PS/1 Computer, page 2-47 

See Also: 4.001. BIOS Services Summary 

4.079. INT 14H, AH-OOH - Init Communications Port 
4.080. INT 14H, Modem and Line Status Byte 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.086. INT 14H. AH=05H, AL=00H - READ MODEM CONTROL REGISTER 


Prior to Issuing INT 14H Upon Return from INT 14H 



•Modem control register formatted as follows: 


Bit 

Meanlna When Set 

5-7 

RESERVED 

4 

Lood 

3 

Out2 

2 

Outi 

1 

Reauest to send 

0 

Data terminal ready 


tO=COM1.1=COM2. etc. 

Version: Applies to PS/1 and PS/2 models only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-72 

BIOS Interface Technical Reference for PS/1 Computer, page 2-48 

See Also: 4.001. BIOS Services Summary 

4.087. INT 14H, AH=05H, AL=01H - Write Modem Control Register 


4.087. INT 14H, AH=05H, AL=01H - WRITE MODEM CONTROL REGISTER 


Prior to Issuing INT 14H 


Upon Return from INT 14H 



IP[ 
flags L 


CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 
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*Modem control register formatted as follows: 


Bit 

Meanlna when set 

5-7 

RESERVED 

4 

Lood 

3 

Out2 

2 

Outi 

1 

Reauest to send 

0 

Data terminal ready 


tO-COMI, 1-COM2. etc. 

§See 4.080. INT 14H, Modem and Line Status Byte 
Version: Applies to PS/1 and PS/2 models only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-72 

BIOS Interface Technical Reference for PS/1 Computer, page 2-48 

See Also: 4.001. BIOS Services Summary 

4.080. INT 14H, Modem and Line Status Byte 

4.086. INT 14H, AH=05H, AL=00H - Read Modem Control Register 


4.088. INT 15H, AH=00H -- CASSETTE MOTOR ON (OBSOLETE) 


Prior to Issuing INT 1SH 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 

IPl 
flags [ 


Upon Return from INT 15H 



flags I Carry c 



CS 



DS 



SS 



ES 



*Phoenlx BIOS returns status In AH (BGH^not present) and sets carry flag If error. 


Version: 

Note: 

Source: 


Applies to PC, PCjr, and Phoenix PC BIOS only; all others set carry flag and return 86H in AH. 

Obsolete function; no longer supported. 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-74 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 389 

4.001. BIOS Services Summary 

4.089. INT 15H, AH=01H - Cassette Motor OFF 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.089. INT 15H, AH=01H - CASSETTE MOTOR OFF (OBSOLETE) 

Prior to Issuing INT 15H Upon Return from INT 1SH 



‘Phoenix BIOS returns status In AH (86H>no cassette) and sets carry flag on error. 


Version: Applies to PC, PCjr, and Phoenix PC BIOS only; all others set carry flag and return 86H In AH. 

Note: Obsolete function; no longer supported. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-74 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 390 

See Also: 4.001. BIOS Services Summary 

4.088. INT 15H, AH=00H - Cassette Motor ON 


4.090. INT 15H, AH=02H - CASSETTE READ DATA BLOCKS (OBSOLETE) 


Prior to Issuing INT 15H Upon Return from INT 1SH 



M^CRC error, 2>lost data transitions, 4=no data found, 80HBlnvalld command, 86H-no cassette 


Version: PC, Phoenix PC BIOS, and PCjr only; all others set carry flag and return 86H In AH. 

Note: Obsolete function; no longer supported. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-74 through 2-75 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 391 


See Also: 


4.001. BIOS Services Summary 

4.091. INT 15H, AH=03H - Cassette Write Data Blocks 
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'Phoenix: 00-no error, 80H=lnvalid command, 86H-no cassette, all others-status 

Version: PC, Phoenix PC BIOS, and PCjr only; all others set carry flag and return 86H In AH. 

Note: Obsolete function; no longer supported. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-75 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 392 

See Also: 4.001. BIOS Services Summary 

4.090. INT 15H, AH=02H - Cassette Read Data Blocks 


4.092. INT 15H, AH=0FH - FORMAT PERIODIC INTERRUPT 


Prior to Issuing INT 15H Upon Return from INT 1SH 



*00-reserved, 01-surface analysis, 02-formattlng 

Version: Applies only to PS/2 machines using ESDI fixed disk drive adapter. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-75 through 2-76 


4.001. BIOS Services Summary 


See Also: 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.093. INT 15H, AH=21H - POWER-ON SELF-TEST ERROR LOG 


Prior to Issuing INT 1SH 


Upon Return from INT 1SH 



High 

Low 


High 

Low 

AX 

21H 

Read/Write* 

AX 

Statust 


BX\ 

Device codeS 

Device errors 

BX 



cx\ 



CX 



DX\ 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 

Offset of Dointer to POST error loo 


I Carry set If error code full on write, otherwise" 


3 



CS 



DS 



SS 



ES 

Seoment of pointer to POST error loo 


*0=read, 1 -write 

tOOH=successful. 01 H=error code location full 
§Wrlte only. AL=01 H 


Version: Applies only to PS/1 and PS/2 (except Models 25 and 30). 

Source: BIOS Interface Technical Reference for PS/1 Computer, pages 2-49 through 2-50 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-76 through 2-77 

See Also: 4.001. BIOS Services Summary 


4.094. INT 15H, AH=23H - READAVRITE DOS 4.00 FLAGS FOR PS/1 


Prior to Issuing INT 15H 


Upon Return from INT 1SH 


High __ Low _ _ High __ Low 


AX 

23H 1 Read/Write* 

AX 

(Destroyed) 1 (Destroyed) 

BX 

1 

BX 

1 

CX 

Flao Datat (on write) 

CX 

Flao Datat (on read) 

DX 

1 

DX 

1 





SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



CS 

DS 

SS 

ES 



CS 



DS 



SS 



ES 



*0=read, 1 -write 

tFlag data formatted as follows: 


Bitff 

Deschotlon 

Values 

15 

RESERVED 


10-14 

System Drive 

00000-A. 00010=C 

8-9 

Boot Ootlons 

00=ROM. 01=Dlsk first. 10=Fixed first. 11=lnvalid 

7 

Num Lock State 

0=ON. 1=OFF 

4-6 

Application Select 

OOO-ROM shell, 001-Works, 010=Prodigy 

011-User's Club, 100-Your Software 

101 -DOS Shell. 111 -DOS Promot 

3 

RESERVED 


2 

Alt-t-Svsro Boot 

1-Alt-t-Svsra Boot. 0-normal boot 

1 

Read CONFIG.SYS 

0=from ROM. 1-from Svs drive 

0 

Read AUTOEXEC.BAT 

0-from ROM. 1-from Svs drive 


Version: 


Source: 


Applies only to PS/1 machines. 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-50 through 2-51 
4.001. BIOS Services Summary 
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4.095. INT 15H, AH=4FH - KEYBOARD INTERCEPT 


Prior to Issuing INT 1SH Upon Return from INT 15H 



*See 7.013. AT 84-Key Keyboard Numbers and Scan Codes 
7.014. AT 101/102-Key Keyboard Numbers and Scan Codes 
7.015. PS/2 Keyboard Numbers and Scan Codes 
tMay be changed by Intermpt handler. 

§Not In Phoenix BIOS 

Version: Applies to all PC models after XT dated 11/8/82 and AT dated 1/10/84. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-80 through 2-81 

BIOS Interface Technical Reference for PS/1 Computer, page 2-51 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 393 

See Also: 4.001. BIOS Services Summary 

7.013. AT 84-Key Keyboard Numbers and Scan Codes 
7.014. AT 101/102-Key Keyboard Numbers and Scan Codes 
7.015. PS/2 Keyboard Numbers and Scan Codes 


4.096. INT 15H, AH=80H - OPEN DEVICE 


Prior to Issuing INT 1SH Upon Return from INT 15H 



‘Phoenix only 


Version: Applies to all PC models after XT dated 11/8/82. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-81 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 394 


See Also: 


4.001. BIOS Services Summary 
4.097. INT 15H, AH-81H - Close Device 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.097. INT 15H, AH=81H - CLOSE DEVICE 


Prior to Issuing INT 15H Upon Return from INT 15H 



•PhoenIx only 

Version: Applies to PC models after XT dated 11/8/82. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-82 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 395 

See Also: 4.001. BIOS Services Summary 

4.096. INT 15H, AH=80H - Open Device 


4.098. INT 15H, AH=82H - PROGRAM TERMINATE 


Prior to Issuing INT 15H Upon Return from INT 15H 



‘Phoenix only 


Version: Applies to all PC models after XT dated 11/8/82. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-82 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 396 


See Also: 


4.001. BIOS Services Summary 
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4.099. INT 15H, AH=83H - EVENT WAIT 


Prior to Issuing INT 15H Upon Return from INT 15H 



*0=set Interval, 1«cancel set Interval (cancel function only on PS/1 and PS/2 models) 
tPhoenIx only 


Version: Applies to AT after 1/10/84, Convertible, Phoenix, PS/1, and PS/2 only. 

Note: • Carry flag always set on PS/2 Models 25 and 30. 

• Bit 6 of CMOS RAM location OBH Is set, If successful (Phoenix only). 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-82 through 2-83 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-51 through 2-52 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 397 through 398 

See Also: 4.001. BIOS Services Summary 


4.100. INT 15H, AH=84H - JOYSTICK SUPPORT 


Prior to Issuing INT 1SH Upon Return from INT 15H 



‘Bits 7-4 are used to represent switches; returned only If DX was 0 prior to Interrupt, 
to-read switch settings, 1-read resistive Inputs 
§Returned only If DX was 1 prior to Interrupt. 


Version: Applies to all PC models after XT dated 11/8/82. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-83 through 2-84 

BIOS Interface Technical Reference for PS/1 Computer, page 2-52 

System BIDS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 400 through 401 


See Also: 


4.001. BIOS Senrices Summary 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.101. INT 15H, AH=85H - SYSTEM REQUEST KEY PRESSED 


Prior to Issuing INT 15H Upon Return from INT 15H 



‘0=key make, 1 =key break (unsupported models return BOH, 85H, or 86H In AL) 
tPhoenIx only 

Version: Applies to AT, Convertible, Phoenix, PS/1, and PS/2 only. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-84 

BIOS Interface Technical Reference for PS/1 Computer, page 2-52 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 402 

See Also: 4.001. BIOS Services Summary 


4.102. INT 15H, AH=86H - WAIT 


Prior to Issuing INT 15H Upon Return from INT 15H 



*Phoenlx only; mask written to Interrupt controller 2 (If successful) 

Version: Applies to AT, Convertible, Phoenix AT BIOS, PS/1, and PS/2 only. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-85 

BIOS Interface Technical Reference for PS/1 Computer, page 2-52 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 403 


See Also: 


4.001. BIOS Services Summary 
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4.103. INT 15H, AH=87H - MOVE BLOCK 


Prior to Issuing INT 1SH Upon Notum front INT 15H 



‘Maximum of 8000H words (64K bytes) 

tOO^successful, OURAM parity, 02>=other exception error, 03>=gate address line 20H failed 
§Six 8-byte blocks: dummy, GDI location, source GDI, target GDI, BIOS CS, SS 


Version: Applies to AT, PC XT 286, Phoenix AT BIOS, PS/1, and PS/2 (except Models 25 and 30) only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-85 through 2-87 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-53 through 2-55 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 404 through 407 

See Also: 4.001. BIOS Services Summary 

4.106. INT 15H, Global Descriptor Table 


4.104. INT 15H, AH=88H - GET EXTENDED MEMORY SIZE 


Prior to Issuing INT 15H Upon Return from INT 15H 



‘Contiguous memory beginning at address 100000H (1MB) 

Version: Applies to all PC models beginning with AT, except PS/2 Models 25 and 30, and PC XT 286. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-87 through 2-88 

BIOS Interface Technical Reference for PS/1 Computer, page 2-55 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 408 


See Also: 


4.001. BIOS Services Summary 



Section 4: BIOS and DOS Extension Calls and Support Tables 


4.105. INT 15H, AH=89H - SWITCH TO PROTECTED MODE 


Prior to Issuing INT 15H 

High ___Low__ 

AX I 69H I I 

BX I Index to Int Level 1 I Index to Int Level 2 I 


Upon Return from INT 15H 

_ High _ Low _ 

00 If successful. FFH If unsuccessful 

_ (Destroyed) _ 

_ (Destroyed) _ 

_ (Destroyed) _ 


SI I Offset of pointer to global desc. table* 


ES I Segment of pointer to global desc. table* 


IP I (Destroyed) 

Hags ICarry flag set on error (Phoenix) 


*Six 8-byte blocks; dummy, GDI location, source GDT, target GDT, BIOS, CS, SS 

Version: Applies to all PC Models beginning with AT, except PS/2 Models 25 and 30, and PC XT 286. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-88 through 2-91 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-55 through 2-58 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 409 through 410 

See Also: 4.001. BIOS Services Summary 

4.106. INT 15H. Global Descriptor Table 


4.106. INT 15H, GLOBAL DESCRIPTOR TABLE 


Length _ Pointer Tg _ 

_ 8 bytes Dummy _ 

8 bytes Global descriptor table _ 

8 bytes Interrupt descriptor table _ 

8 bytes User data segment _ 

8 bytes User extra segment _ 

8 bytes User stack segment _ 

8 bytes User code segment _ 

|8 bytes iTemporary BIOS code segm^ 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-89 through 2-90 
BIOS Interface Technical Reference for PS/1 Computer, pages 2-56 through 2-57 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 410 

4.103. INT 15H, AH=87H - Moye Block 

4.105. INT 15H, AH=89H - Switch to Protected Mode 
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4.107. INT 15H, AH=90H - DEVICE BUSY 


Prior to Issuing INT 15H Upon Return from INT 15H 



‘Type codes are as follows; 

00=flxed disk (time out) 

0l=floppy disk (time out) 

02=keyboard (no time out) 

03=polntlng device (time out) 

21H=waitlng for keyboard Input (Phoenix) 

80H=network (no time out) 

FCH=fixed disk reset (time out) 

FDH=floppy disk drive motor start (time out) 

FEH=printor (time-out) 
tOnly for type code of 80H 
§00H if wait time not satisified (Phoenix) 

Version: Applies to all PC models beginning with AT, except PC XT 286. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-91 through 2-92 

BIOS Interface Technical Reference for PS/1 Computer, page 2-58 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 411 


See Also: 


4.001. BIOS Services Summary 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.108. INT 15H, AH=91H - INTERRUPT COMPLETE 

Prior to Issuing INT 1SH Upon Return from INT 15H 


High __ Low _ _ High __ Low 


AX 

91H 1 

AX 

1 Tvoe code* 

BX 

Offset of pointer to NCB (Phoenlx)t 

BX 

1 

CX 


CX 


DX 

1 

DX 

_1_ 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP I I IP [ 

flags ICarrv clear (Phoenix) I flags [ 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of oolnter to NCB (Phoenlx)t 

ES 



*Type codes are as follows: 

00=flxed disk (time-out) 

01=floppy disk (time-out) 

02=keyboard (no time-out) 

03=polntlng device (time-out) 

80H=network (no time-out) 

FCH=fixed disk reset (time-out) 

FDH=floppy disk motor start (time-out) 

FEH=printer (time-out) 

tOnly for type code of BOH 

Version: Applies to AT. Convertible, Phoenix AT BIOS, PS/1, and PS/2 only. 

Note: Used internally by BIOS; not for application use. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-92 

BIOS Interface Technical Reference for PS/1 Computer, page 2-59 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 412 
DOS Programmer's Reference 2nd Edition (Que), pages 488 through 489 

See Also: 4.001. BIOS Sen/Ices Summary 


4.109. INT 15H, AH=C0H - RETURN SYSTEM CONFIG PARAMETERS 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 

IP 

flags 

CS 

DS 

SS 

ES 


Prior to Issuing INT 1SH Upon Return from INT 1SH 



flags I Carry cleatT 



CS 



DS 



SS 



ES 

Seament of oolnter to system descrlotor table* 


•See 4.110. INT 15H, System Descriptor Table 

tPhoenIx: If system model could not be determined, AH-86H and carry flag Is set. 
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Vertlon: Applies to AT after 6/10/85, XT after 1/10/86. XT286, Convertible. Phoenix AT BIOS. PS/1. and PS/2 only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-92 through 2-94 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-59 through 2-60 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 413 through 414 

See Also: 4.001. BIOS Services Summary 

4.110. INT 15H, System Descriptor Table 


4.110. INT 15H, SYSTEM DESCRIPTOR TABLE 


Offset 

Length 

Descrlotion 

Allowable Values 

0 

Word 

Number of bvtes In table 

Minimum of 8 

2 

Bvte 

Model bvte 

See 4.007. Model Number Bvtes 

3 

Bvte 

Submodel bvte 

See 4.007. Model Number Bvtes 

4 

Bvte 

BIOS revision level 

00=first release 

5 

Byte 

Feature Information 

Bit 7 - fixed disk BIOS use DMA 3 

Bit 6 > 2nd Interrupt chip present 

Bit 5 = real-time clock present 

Bit 4 - keyboard Intercept called 

Bit 3 « wait for ext event supported 

Bit 2 - extended BIOS area allocated 

Bit 1 * micro channel-type I/O channel 
Bit 0 = RESERVED 

6 

Byte 

Feature Information RESERVED 

Bit 7 = RESERVED 

Bit 6 1 =kbd functionality call supported 
Bits 0-5 = RESERVED 

7 

Bvte 

Feature Information RESERVED 


8 

Bvte 

Feature Information RESERVED 


9 

Bvte 

Feature Information RESERVED 



Version: Applies to AT after 11/15/85, XT after 1/10/86, XT286, PC Convertible, Phoenix AT BIOS, PS/1, and PS/2. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-93 through 2-94 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-59 through 2-60 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 414 

See Also: 4.109. INT 15H, AH=C0H -- Return System Config Parameters 


4.111. INT 15H, AH=C1H ~ RETURN EXT BIOS SEGMENT ADDRESS 


Prior to Issuing INT 1SH 

High 


AX 

C1H 


AX 

BX 



BX 

CX 



CX 

DX 



DX 


IP[ 
flags [ 


Upon Return from INT 15H 

High 



CS 



DS 



SS 



ES 

Seament address of extended BIOS data area 


Version: Applies to PS/1 and PS/2 models only. 

Note: Used Internally by BIOS; not for use by applications. 

Source: IBM PS/2 and PC BIOS Interlace Technical Reference, pages 2-94 through 2-95 

BIOS Interface Technical Reference for PS/1 Computer, page 2-61 

See Also: 4.001. BIOS Services Summary 

4.003. Extended BIOS Data Area Layout 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.112. INT 15H, AH=C2H, AL=OOH - ENABLE/DISABLE POINTING DEVICE 


Prior to Issuing INT 15H Upon Return from INT 15H 



tSee 4.120. INT 15H, Mouse Port Status Bytes 


Version: Applies to PS/1 and PS/2 models only. 

Source: IBM PS/2 and PC BIOS Interlace Technical Reference, pages 2-95 through 2-99 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-61 through 2-65 

See Also: 4.001. BIOS Services Summary 

4.120. INT 15H, Mouse Port Status Bytes 


4.113. INT 15H, AH=C2H, AL=01H - RESET POINTING DEVICE 


Prior to Issuing INT 15H Upon Return from INT 15H 



*See 4.120. INT 15H, Mouse Port Status Bytes 
tOnly if no error occurred: set to OOH 


Version: Applies to PS/1 and PS/2 models only. 

Note: Pointing device state is set to: disabled, 100 reports/second sample rate, 

4 count/mm resolution, 1 to 1 scaling, data package size unmodified. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-95 

BIOS Interface Technical Reference for PS/1 Computer, page 2-61 


See Also: 


4.001. BIOS Services Summary 
4.120. INT 15H, Mouse Port Status Bytes 
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4.114. INT 15H, AH=C2H, AL=02H - SET SAMPLE RATE 


Prior to Issuing INT 1SH 


Upon Return from INT 15H 



Hlah 

Low 


Hlah 

Low 

AX 

C2H 

02H 

AX 

Mouse status* 


BX 

Samole ratet 


BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IPl 
flags L 


/PI 

flags I Carry flag set on error' 



CS 



DS 



SS 



ES 



*See 4.120. INT 15H, Mouse Port Status Bytes 
tOO-10 reports/second, 01=20 rpts/sec, 02=40 rpts/sec, 03=60 rpts/sec, 
04-80 rpts/sec, 05=100 rpts/sec (default), 06=200 rpts/sec 


Version: Applies to PS/1 and PS/2 models only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-95 through 2-96 

BIOS Interface Technical Reference for PS/1 Computer, page 2-62 

See Also: 4.001. BIOS Services Summary 

4.120. INT 15H, Mouse Port Status Bytes 


4.115. INT 15H, AH=C2H, AL=03H - SET RESOLUTION 



Prior to Issuing INT 15H 


Upon Return from INT 1SH 


Hlah 

Low 


Hlah 

Low 

AX 

C2H 

03H 

AX 

Mouse status* 


BX 

Resolutlont 


BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP\ 



1 



flags \ 



\ flags 

Carry flaa set on error 


CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*See 4.120. INT 15H, Mouse Port Status Bytes 

tOO-1 count/mllllmeter, 01 -2 cnts/mm, 02-4 cnts/mm, 03-0 cnts/mm 


Version: Applies to PS/1 and PS/2 models only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-95 through 2-96 

BIOS Interface Technical Reference for PS/1 Computer, page 2-62 

See Also: 4.001. BIOS Services Summary 

4.120. INT 15H, Mouse Port Status Bytes 
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Section 4; BIOS and DOS Extension Calls and Support Tables 


4.116. INT 15H, AH=C2H, AL=04H - READ DEVICE TYPE 


Prior to Issuing INT 1SH Upon Return from INT 15H 



*See 4.120. INT 15H, Mouse Port Status Bytes 
tOnly If operation successful; set to 0 

Version: Applies to PS/1 and PS/2 models only. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-96 

BIOS Interface Technical Reference for PS/1 Computer, page 2-62 

See Also: 4.001. BIOS Services Summary 

4.120. INT 15H, Mouse Port Status Bytes 


4.117. INT 15H, AH=C2H, AL=05H - INITIALIZE POINTING DEVICE 


Prior to Issuing INT 15H Upon Return from INT 1SH 



*See 4.120. INT 15H, Mouse Port Status Bytes 


Version: Applies to PS/1 and PS/2 models only. 

Note: Device Is Initialized as: disabled state, 100 reports/second sampling rate, 

4 count/mllllmeter resolution, 1 to 1 scaling. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-97 

BIOS Interlace Technical Reference for PS/1 Computer, page 2-63 


See Also: 


4.001. BIOS Services Summary 
4.120. INT 15H, Mouse Port Status Bytes 
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4.118. INT 15H, AH=C2H. AL=06H - EXTENDED COMMANDS 


Prior to Issuing INT 15H 



Upon Return from INT 15H 



Hlah 

Low 

AX 

Mouse status* 


BX 


Status bvte 16 

CX 


Status bvte 26 

DX 


Status bvte 36 


SP 

BP 

SI 

Dl 


flags I Carry flag set on error' 


CS 

DS 

SS 

ES 


*See 4.120. INT 15H. Mouse Port Status Bytes 

tOicget status, 1 -set scaling to 1 to 1,2=set scaling to 2 to 1 

§For BH-0 only, successful operation returns; 


Status byte 1 


Status byte 2 


Status byte 3 


Bit 

Meanina 

7 

RESERVED 

6 

0=stream mode. 1-remote mode 

5 

0=disable. 1-enable 

4 

0=1:1 scalina. 1=2:1 scalino 

3 

RESERVED 

2 

Left button pressed 

1 

RESERVED 

0 

Riaht button Dressed 


Value 

Meanina 

0 

1 count oer millimeter 

1 

2 counts per millimeter 

2 

4 counts oer millimeter 

3 

8 counts oer millimeter 


Value 

Meanina 

OA 

10 reports per second 

14 

20 reports per second 

28 

40 reports per second 

3C 

60 reports per second 

50 

80 reports per second 

64 

100 reports per second 

C8 

200 reports per second 


Version: Applies to PS/1 and PS/2 models only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-97 through 2-98 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-63 through 2-64 

See Also: 4.001. BIOS Services Summary 

4.120. INT 15H, Mouse Port Status Bytes 



4-76 


Section 4: BIOS and DOS Extension Calls and Support Tables 


4.119. INT 15H, AH=C2H, AL=07H - DEVICE DRIVER INIT CALL 


Prior to Issuing INT 1SH Upon Return from INT 15H 



*See 4.120. INT 15H, Mouse Port Status Bytes 
Version: Applies to PS/1 and PS/2 models only. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-98 

BIOS Interface Technical Reference for PS/1 Computer, page 2-64 

See Also: 4.001. BIOS Services Summary 

4.120. INT 15H, Mouse Port Status Bytes 


4.120. INT 15H, MOUSE PORT STATUS BYTES 



Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-95 

BIOS Interface Technical Reference for PS/1 Computer, page 2-61 

See Also: 4.112. INT 15H, AH=C2H, AL.OOH - Enable/Dlsable Pointing Device 

4.113. INT 15H, AH=C2H, AL-01H - Reset Pointing Device 

4.114. INT 15H, AH=C2H, AL=02H - Set Sample Rate 

4.115. INT 15H, AH=C2H, AL=03H - Set Resolution 

4.116. INT 15H, AH-C2H, AL-04H - Read Device Type 

4.117. INT 15H, AH-C2H, AL.05H - Initialize Pointing Device 

4.118. INT 15H, AH=C2H, AL.06H - Extended Commands 

4.119. INT 15H, AH-C2H, AL.07H - Device Driver Init Call 



INTI5H—Cassette Services/Miscellaneous Extended Services 
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4.121. INT 15H, AH=C3H - WATCHDOG TIMEOUT 

Prior to Issuing INT 15H Upon Return from INT 15H 



Version: Applies to PS/2 products except Models 25 and 30. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-99 through 2-100 

See Also: 4.001. BIOS Services Summary 


4.122. INT 15H, AH=:C4H - PROG OPTION SELECT 


Prior to Issuing INT 15H Upon Return from INT 15H 



*0>get base POS adapter register address, 1-enable slot, 2-enable adapter 
tOnly If AL-1 
§Only AL-0 


Version: Applies to PS/2 products, except Models 25 and 30. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-100 through 2-101 

4.001. BIOS Services Summary 


See Also: 





//Vr 16H—Keyboard Services 
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Version: Applies to all PC models. 

Note: Character Is not removed from keyboard buffer. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-104 

BIOS Interface Technical Reference for PS/1 Computer, page 2-60 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 141 through 142 

See Also: 1.21. ASCII Character Set 

1.22. IBM ASCII Character Set 

4.001. BIOS Services Summary 

7.012. PC 83-Key Keyboard Numbers and Scan Codes 

7.013. AT 84-Key Keyboard Numbers and Scan Codes 

7.014. AT 101/102-Key Keyboard Numbers and Scan Codes 

7.015. PS/2 Keyboard Numbers and Scan Codes 

7.016. PC and XT Type-Ahead Buffer Layout 


4.125. INT16H, AH=02H - READ FLAGS 


Prior to Issuing INT 16H 


Upon Return from INT 16H 



High 

Low 


High 

Low 

AX 

02H 


AX 

RESERVED 

Shift Status Bvte* 

BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP 

flags 


IP 


flags 



CS 



DS 



SS 



ES 



*See 4.127. INT 16H, Keyboard Flags Byte 


Version: Applies to all PC models. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-105 

BIOS Interface Technical Reference for PS/1 Computer, page 2-68 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 142 

See Also: 4.001. BIOS Services Summary 

4.127. INT 16H. Keyboard Flags Byte 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.126. INT 16H, AH=03H - SET TYPEMATIC RATE AND DELAY 



Prior to Issuing INT 16H 


Upon Return from INT 16H 


Hlah 

Low 


Hlah 

Low 

AX 

03H 

05H or 06H* 

AX 



BX 

Delavt 

Ratet 

BX 

DelavIS 

Rates 

CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


Sl\ 


SI 


Dl\ 


Dl 








IP\ 



IP\ 



flags \ 



\ flags \ 









CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*05H»set rate and delay: 06H=return rate and delay 
§No output If AL=05 on call 
tOnly If AL=05 (set): 


Valid Delays: 00H=250 ms 

02H=750 ms 

Valid Rates: 00h=30 cps 

02H=24 cps 
04H=20 cps 
06H=17.1 cps 
08H=15cps 
0Ah=12cps 
0CH=10 cps 
0EH=8.6 cps 
10H=7.5 cps 
12H=6cps 
14H=5 cps 
16H=4.3 cps 
18H=3.7 cps 
1AH=3 cps 
1CH=2.5 cps 
1EH=2.1 cps 
20H-FFH=RES 


01H=500ms 
03H=1000 ms 

01H=26.7cps 
03H=21.8 cps 
05H=18.5 cps 
07H=16cps 
09H=13.3 cps 
0BH=10.9 cps 
0DH=9.2 cps 
0FH=8 cps 
11H=6.7 cps 
13H=5.5 cps 
15H=4.6 cps 
17H=4 cps 
19H=3.3 cps 
1BH=2.7 cps 
1DH=2.3 cps 
1FH=2cps 


Version: Applies to ali PC models starting with AT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-105 through 2-106 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-68 through 2-69 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 143 

See Also: 4.001. BIOS Services Summary 


4.127. INT 16H. KEYBOARD FLAGS BYTE 


Bit Number 


7 

6 

5 

4 

3 

2 

1 

0 

Descrlotlon 

✓ 








Insert state locked active 


✓ 







Caps lock key active 



✓ 






Num lock key active 




✓ 

~ 




Scroll lock key active 






~ 



Alt key held down 







~ 


Ctrl key held down 









Left shift key held down 









Right shift key held down 


Source: IBM PS/2 and PC BIOS Interlace Technical Reference, page 2-107 

BIOS Interlace Technical Reference for PS/1 Computer, page 2-68 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 142 

See Also: 4.125. INT 16H, AH-02H - Read Flags 

4.133. INT 16H, Extended Keyboard Flags Byte 


INTI6H—Keyboard Services 
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4.128. INT 16H, AH=05H - KEYBOARD WRITE 



Prior to Issuing INT 16H 



Upon Return from INT 16H 


Hlah 


Low 


Hlah 

Low 

AX 

05H 


AX 


Status* 

BX 



BX 



CX 

Scan code 

ASCII char 

CX 



DX 



DX 










SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 









IP\ 




IP\ 



flags \ 




\ flags \ 









CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*0=successful, 1=buffer full 

Version: Applies to AT after 11/15/85. XT after 1/10/86, XT286, Phoenix, PS/I, and PS/2 only. 

Note: Function places Key In type-ahead buffer as If typed from keyboard. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-106 through 2-107 

BIOS Interface Technical Reference for PS/1 Computer, page 2-69 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 144 

See Also: 4.001. BIOS Services Summary 

7.016. PC and XT Type-Ahead Buffer Layout 


4.129. INT 16H, AH=09H - KEYBOARD FUNCTIONALITY DETERMINATION 


Prior to Issuing INT 16H 



Hlah 

Low 

AX 

09H 


BX 



CX 



DX 




SP 

BP 

SI 

Dl 


IP I 
flags [ 


CS 

DS 

SS 

ES 


Upon Return from INT 16H 



•Bits 4-7-RESERVED 

Bit 3 - 1 -get current typematic rate/delay supported 

Bit 2 ” 1 -set typematic rate/delay supported 

Bit 1 " 1 -turn on/off typematic not supported 

Bit 0 - 1 -return to default typematic rate/delay supported 

Version: Applies to PS/1 and PS/2 only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-107 

BIOS Interface Technical Reference for PS/1 Computer, page 2-70 


See Also: 


4.001. BIOS Services Summary 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.130. INT 16H, AH=10H - EXTENDED KEYBOARD READ 



Prior to Issuing INT 16H 


Upon Return from INT 16H 


High 

Low 


High 

Low 

AX 

10H 


AX 

Scan code 

ASCII character 

BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


S/ 


SI 


Dl\ 


Dl 








IP\ 



IP\ 



flags \ 



\ flags \ 









CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



Version: Applies to AT after 11/15/85, XT after 1/10/86, XT286, Phoenix, PS/1, and PS/2 only. 

Note: Key is removed from type-ahead buffer. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-108 

BIOS Interface Technical Reference for PS/1 Computer, page 2-70 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 145 

See Also: 4.001. BIOS Services Summary 

4.123. INT 16H, AH=00H - Read Character 
7.016. PC and XT Type-Ahead Buffer Layout 


4.131. INT 16H, AH=11H - EXTENDED KEYSTROKE STATUS 


Prior to Issuing INT 16H 


Upon Return from INT 16H 



High 

Low 


High 

Low 

AX 

11H 


AX 

Scan code* 

ASCII character* 

BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP\ 



1 'P\ 



flags 



\ flags 

Zero flaa set if no character is available 

CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*lf zero flag Is clear 


Version: Applies to AT after 11/15/85, XT after 1/10/86, XT286, Phoenix XT & AT BIOS, PS/1, and PS/2 only. 

Note: Key Is NOT removed from type-ahead buffer. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-108 

BIOS Interface Technical Reference for PS/1 Computer, page 2-70 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 146 through 147 

See Also: 4.001. BIOS Services Summary 

4.124. INT 16H, AH=01H - Read Status 
7.016. PC and XT Type-Ahead Buffer Layout 


INT I6H—Keyboard Services 
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4.132. INT 16H, AH=12H - EXTENDED SHIFT STATUS 


Prior to Issuing INT 16H 


Upon Return from INT 16H 



Hlah 

Low 


Hlah 

Low 

AX 

12H 


AX 

Ext shift status* 

Shift statust 

BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP \ I IP 

flags I I flags 


CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*See 4.133. INT 16H, Extended Keyboard Flags Byte 
tSee 4.127. INT 16H. Keyboard Flags Byte 

Version: Applies to AT after 11/15/85, XT after 1/10/86, XT286, Phoenix, PS/1, and PS/2 


only. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-109 

BIOS Interface Technical Reference for PS/1 Computer, page 2-71 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 147 through 148 


See Also: 4.001. BIOS Services Summary 

4.125. INT 16H, AH=02H - Read Flags 
4.127. INT 16H, Keyboard Flags Byte 
4.133. INT 16H, Extended Keyboard Flags Byte 
7.016. PC and XT Type-Ahead Buffer Layout 


4.133. INT 16H, EXTENDED KEYBOARD FLAGS BYTE 


7 

6 

5 

4 

3 

2 

r 

0 

Description 

✓ 








SysRq Key held down 


✓ 







Caps Lock key held down 



✓ 






Num Lock key held down 




✓ 





Scroll Lock key held down 





~v 




Right Alt key held down 






~ 



Right Ctrl key held down 







~ 


Left Alt key held down 








~ 

Left Ctrl key held down 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-109 

BIOS Interface Technical Reference for PS/1 Computer, page 2-71 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 148 

See Also: 4.127. INT 16H, Keyboard Flags Byte 

4.132. INT 16H, AH-12H - Extended Shift Status 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.134. INT 17H, AH=OOH - WRITE CHARACTER 


Prior to Issuing INT 17H Upon Return from INT 17H 



‘See 4.135. INT 17H, Printer Status Byte 

tO=LPTl, 1 =LPT2, 2=LPT3: Index to port base address (40:08) 


Version; Applies to all PC models. 

Source: IBM PS/2 and PC BIOS Interlace Technical Reference, page 2-110 

BIOS Interface Technical Reference for PS/1 Computer, page 2-72 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 424 

See Also: 4.135. INT 17H, Printer Status Byte 


4.135. INT 17H, PRINTER STATUS BYTE 

Bit Number 



Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-110 

BIOS Interface Technical Reference for PS/1 Computer, page 2-72 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 424 


See Also: 


4.134. INT 17H, AH=00H - Write Character 

4.136. INT 17H, AH=01H - Initialize Printer Port 

4.137. INT 17H. AH=02H - Status Request 


INT I7H—Primer Services 
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4.136. INT 17H, AH=01H - INITIALIZE PRINTER PORT 


Prior to Issuing INT 17H Upon Return from INT 17H 



Hlah 

Low 


Hlah 

Low 

AX 

01H 


AX 

Status^ 


BX 



BX 



CX 



CX 



DX 

Printer numbert 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



•See 4.135. INT 17H. Printer Status Byte 

tO=LPT1.1 -LPT2. 2-LPT3: Index Into port base address (40:08) 

Version: Applies to all PC models. 

Source: IBM PS/2 and PC BIOS Interlace Technical Reference, page 2-110 

BIOS Interface Technical Reference for PS/1 Computer, page 2-72 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 425 

See Also: 4.135. INT 17H, Printer Status Byte 


4.137. INT 17H, AH=02H - STATUS REQUEST 


Prior to Issuing INTI 7H 



High 

Low 

AX 

02H 


BX 



CX 



DX 

1 Printer numbert 1 


SP 

BP 

SI 

Dl 


flags 

CS 

DS 

SS 

ES 


Upon Return from INT 17H 



•See 4.135. INT 17H. Printer Status Byte 

tO-LPTI, 1-LPT2. 2-LPT3: Index Into port base address (40:00) 

Version: Applies to all PC models. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-111 

BIOS Interface Technical Reference for PS/1 Computer, page 2-73 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 426 


See Also: 


4.135. INT 17H, Printer Status Byte 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.138. INT 18H - BASIC LOADER 


Prior to Issuing INT 18H 



Upon Return from INT 18H 


Interrupt does not return. 


Version: On XTs and ATs, INT 18H can be vectored to a "no boot device" routine. 

Note: • Interrupt switches control to ROM BASIC. 

• Not documented In IBM BIOS reference. 

• Invoked If no boot code found by INT 19H. 

Source: Programmer's Guide to the IBM PC and PS/2 (Microsoft Press), page 247 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 460 

See Also: 4.001. BIOS Services Summary 


4.139. INT 19H - BOOTSTRAP LOADER 

Prior to Issuing INT 19H Upon Return from INT 19H 



Interrupt does not return. 


Note: Interrupt reboots computer by reading cylinder 0, sector 1 Into 

segment 0, offset 7C00H. Control Is transferred to that location. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-113 

BIOS Interface Technical Reference for PS/1 Computer, page 2-73 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), pages 459 through 462 
See Also: 4.001. BIOS Services Summary 




INTI AH—Time of Day Services 
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4.140. INT 1 AH, AH=00H - READ CLOCK COUNT 


Prior to Issuing INT 1AH Upon Return from INT 1AH 



*0°hasn't been 24 hours since power-on; >0«has been 24 hours or more 
fPhoenlx BIOS only 


Version: Applies to all PC models. 

Note: Timer overflow flag Is reset to 0. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-114 

BIOS Interface Technical Reference for PS/1 Computer, page 2-74 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 438 

See Also: 4.001. BIOS Services Summary 

4.002. BIOS Memory Usage Summary 
4.141. INT 1AH, AH=01H - Set Clock Count 


4.141. INT 1 AH, AH=01H - SET CLOCK COUNT 


Prior to Issuing INT 1AH Upon Return from INT 1AH 



Thoenix BIOS only 


Version: Applies to all PC models. 

Note: Timer overflow flag Is set to 0. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-115 

BIOS Interface Technical Reference for PS/1 Computer, page 2-74 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 439 


See Also: 


4.001. BIOS Services Summary 
4.002. BIOS Memory Usage Summary 
4.140. INT 1AH, AH-OOH - Read Clock Count 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.146. INT 1 AH, AH=06H - SET REAL TIME CLOCK ALARM 


Prior to Issuing INT 1AH Upon Return from INT 1AH 



•Phoenix BIOS only 

Version: Applies to all PC models beginning with AT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-75 through 2-76 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 444 

See Also: 4.001. BIOS Services Summary 

4.147. INT 1AH, AH=07H - Turn Off Real Time Clock Alarm 


4.147. INT 1 AH, AH=07H - TURN OFF REAL TIME CLOCK ALARM 


Prior to Issuing INT 1AH Upon Return from INT 1AH 



•Phoenix BIOS only 


Version: Applies to all PC models beginning with AT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 

BIOS Interface Technical Reference for PS/1 Computer, page 2-76 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 445 

See Also: 4.001. BIOS Services Summary 

4.146. INT 1AH, AH=06H - Set Real Time Clock Alarm 



INT lAH—Time of Day Services 
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4.144. INT 1 AH, AH=04H - READ REAL TIME CLOCK DATE 


Prior to iBMUlng INTI AH 


Uport Return from INT 1AH 



High 

Low 


High 

Low 

AX 

04H 


AX 

OOHt 


BX 



BX 



CX 



CX 

BCD Centurv‘ 

BCD Year 

DX 



DX 

BCD Month 

BCD Dav 







SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IPl 
flags [ 


IP\ 

flags iCarrv flag set If clock not operating 



CS 



DS 



SS 



ES 



‘Century Is binary coded decimal 19 or 20 only. 
fPhoenlx BIOS only 


Version: Applies to all PC models beginning with AT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-116 

BIOS Interface Technical Reference for PS/1 Computer, page 2-75 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 442 

See Also: 4.001. BIOS Services Summary 

4.142. INT 1 AH, AH=02H - Read Real Time Clock Time 
4.145. INT 1 AH, AH=05H - Set Real Time Clock Date 


4.145. INT 1 AH, AH=05H - SET REAL TIME CLOCK DATE 

Prior to Issuing INT 1AH Upon Return from INT 1AH 


High Low _ High Low 


AX 

OSH 


AX 

OOHt 

OBH Reo Valuet 

BX 



BX 



CX 

BCD Centurv‘ 

BCD Year 

CX 



DX 

BCD Month 

BCD Dav 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP\ 



1 



flags \ 



\ flags 

Carrv flao set on error 

t _ 

CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



‘Century Is binary coded decimal 19 or 20 only. 
tPhoenIx BIOS only 


Version: Applies to AT, Convertible, Phoenix, PS/1, and PS/2 only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-116 

BIOS Interface Technical Reference for PS/1 Computer, page 2-75 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 443 

See Also: 4.001. BIOS Services Summary 

4.143. INT 1 AH, AH-03H - Set Real Time Clock Time 

4.144. INT 1 AH, AH-04H - Read Real Time Clock Date 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.146. INT 1 AH, AH=06H - SET REAL TIME CLOCK ALARM 


Prior to Issuing INT 1AH 


Upon Return from INT 1AH 



Hlah 

Low 


High 

Low 

AX 

06H 


AX 

OOH* 

OOH* 

BX 



BX 



CX 

BCD Hours 

BCD Minutes 

CX 



DX 

BCD Seconds 


DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP 


Hags 


flags I Carry set If alarm already set or no clock 


CS 

DS 

SS 

ES 



CS 



DS 



SS 



ES 



•PhoenIx BIOS only 

Version: Applies to all PC models beginning with AT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-75 through 2-76 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 444 

See Also: 4.001. BIOS Services Summary 

4.147. INT lAH, AH=07H - Turn Off Real Time Clock Alarm 


4.147. INT 1 AH, AH=07H - TURN OFF REAL TIME CLOCK ALARM 


Prior to Issuing INT 1AH 



High 

Low 

AX 

07H 


BX 



CX 



DX 




SP 

BP 

SI 

Dl 


IP[ 
flags L 


CS 

DS 

SS 

ES 


Upon Return from INT 1AH 



High 

Low 

AX 

OOHt 


BX 



CX 



DX 




SP 

BP 

SI 

Dl 


flags I Carry flag set on error* 


CS 

DS 

SS 

ES 


*Phoenlx BIOS only 

Version: Applies to all PC models beginning with AT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 

BIOS Interface Technical Reference for PS/1 Computer, page 2-76 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 445 

See Also: 4.001. BIOS Serylces Summary 

4.146. INT 1AH, AH=06H - Set Real Time Clock Alarm 
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Section 4: BIOS and DOS Extension Calls and Support Tables 


4.146. INT 1 AH, AH=06H - SET REAL TIME CLOCK ALARM 


Prior to Issuing INT 1AH Upon Return from INT 1AH 



•PhoenIx BIOS only 

Version: Applies to all PC models beginning with AT. 


Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 

BIOS Interface Technical Reference for PS/1 Computer, pages 2-75 through 2-76 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 444 

See Also: 4.001. BIOS Services Summary 

4.147. INT 1 AH, AH=07H - Turn Off Real Time Clock Alarm 


4.147. INT 1 AH, AH=07H - TURN OFF REAL TIME CLOCK ALARM 


Prior to Issuing INT 1AH Upon Return from INT 1AH 



•Phoenix BIOS only 


Version: Applies to all PC models beginning with AT. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 

BIOS Interface Technical Reference for PS/1 Computer, page 2-76 
System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 445 


See Also: 


4.001. BIOS Services Summary 

4.146. INT 1 AH, AH=06H - Set Real Time Clock Alarm 




/iVr JAH—Time of Day Services 
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4.148. INT 1 AH, AH=09H - READ REAL TIME CLOCK ALARM 


Prior to Issuing INT 1AH Upon Return from INT 1AH 



‘0=alarm not enabled; Ualarm enabled, no power on; 2=alarm enabled, will power on system (Convertible only) 
Version: Applies to PS/2 Model 30 and PC Convertible only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-118 

See Also: 4.001. BIOS Services Summary 


4.149. INTI AH, AH=0AH- 

Prlor to Issuing INTI AH 


READ SYSTEM TIMER DAY COUNT 

Upon Return from INT 1AH 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 

IP[ 
flags [ 

CS 

DS 

SS 

ES 



IP[ 
flags [ 



CS 



DS 



SS 



ES 



Version: Applies to XT after 1/10/06, PS/1, and PS/2 only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-119 

BIOS Interface Technical Reference for PS/1 Computer, page 2-76 

See Also: 4.001. BIOS Services Summary 

4.002. BIOS Memory Usage Summary 

4.150. INT lAH, AH=0BH - Set System Timer Day Count 
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4.150. INT 1 AH, AH=0BH -- SET SYSTEM TIMER DAY COUNT 


Prior to Issuing INT 1AH 



Upon Return from INT 1AH 
Interrupt returns no values. 


Version: Applies to XT atter 1/10/86, PS/I, and PS/2 only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-119 

BIOS Interface Technical Reference for PS/1 Computer, page 2-76 

See Also: 4.001. BIOS Services Summary 

4.002. BIOS Memory Usage Summary 

4.149. INT 1 AH, AH=0AH -- Read System Timer Day Count 


4.151. INT 1 AH, AH=80H - SET SOUND SOURCE 



Prior to Issuing INT 1AH 

Hlah 

Low 

AX 

80H 

Source* 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


Hags 


CS 

DS 

SS 

ES 


Upon Return from INT 1AH 


Interrupt returns no values. 


*00H-8253 chni 2, 01 H=cassette Input, 02H-audio In on I/O channel, 03H>sound gen chip 
Version: Applies to PCjr and Phoenix BIOS only. 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-120 

System BIOS for IBM PC/XT/AT Computers and Compatibles (Phoenix), page 445 


See Also: 


4.001. BIOS Services Summary 
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Other Interrupts, CD-ROM, 
Mouse, and EMS Support 


Other Interrupts 
5.001 
5.002 
5.003 
5.004 
5.005 
5.006 
5.007 
5.008 
5.009 
5.010 
5.011 
5.012 
5.013 
5.014 
5.015 
5.016 
5.017 
5.018 
5.019 
5.020 
5.021 
5.022 
5.023 
5.024 
5.025 
5.026 
5.027 
5.028 
5.029 
5.030 
5.031 
5.032 
5.033 
5.034 
5.035 
5.036 
5.037 
5.038 


DOS Interrupt Usage by DOS Version 

INT 24H, Error Codes 

INT 25H, Absolute Disk Read 

INT 26H, Absolute Disk Write 

INT 25H and 26H, Error Codes 

INT 2FH, Multiplex for DOS 3.x and 4.x 

INT 2FH, AX=0100H — Get PRINT.EXE Installed State 

INT 2FH, AX=01 OlH — Add File to Queue 

INT 2FH, AX=0102H — Remove File from Print Queue 

INT 2FH, AX=0103H — Cancel All Files in Print Queue 

INT 2FH. AX=0104H — Hold Print Jobs and Get Status 

INT 2FH, AX=0I05H — Release Print Jobs 

INT 2FH, AX=0106H — Get Printer Device 

INT 2FH, AX=0600H — Get ASSIGN.COM Installed State 

INT 2FH, AX=1000H — Get SHARE.EXE Installed State 

INT 2FH, AX=1 lOOH — Get Network Installed State 

INT 2FH, AX=1400H — Get NLSFUNC.EXE Installed State 

INT 2FH, AX=1680H — MS-DOS Idle Call 

INT 2FH. AX=1A00H — Get ANSI.SYS Installed State 

INT 2FH, AX=4300H — Get HIMEM.SYS Installed State 

INT 2FH, AX=4301H — Get HIMEM.SYS Entry-Point Address 

INT 2FH, AX=4800H — Get DOSKEY.COM Installed State 

INT 2FH, AX=4810H — Read Command Line 

INT 2FH, AX=4B01H — Build Notification Chain 

INT 2FH, AX=4B02H — Detect Switcher 

INT 2FH. AX=4B03H — Allocate Switcher ID 

INT 2FH. AX=4B04H — Free Switcher ID 

INT 2FH, AX=4B05H — Identify Instance Data 

INT 2FH, AX=AD80H — Get KEYB.COM Version Number 

INT 2FH, AX=AD81H — Set KEYB.COM Active Code Page 

INT 2FH. AX=AD82H — Set KEYB.COM Country Flag 

INT 2FH. AX=AD83H — Get KEYB.COM Country Flag 

INT 2FH, AX=B000H — Get GRAFTABL.COM Installed State 

INT 2FH, AX=B700H — Get APPEND.EXE Installed State 

INT 2FH, AX=B702H — Get APPEND.EXE Version 

INT 2FH, AX=B704H — Get APPEND.EXE Director)' List Address 

INT 2FH, AX=B706H — Get APPEND.EXE Modes Flag 

INT 2FH, AX=B707H — Set APPEND.EXE Modes Flag 
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5.039 INT 2FH, AX=B711H — Set True-Name Flag 

5.040 INT 2FH, Error Codes 

5.041 Service Functions 

5.042 Notification Functions 

5.043 SWAPIINFO Data Structure 

5.044 SWCALLBACKINFO Data Structure 

5.045 SWINSTANCEITEM Data Structure 

5.046 SWSTARTUPINFO Data Structure 

5.047 SWVERSION Data Structure 

CD-ROM 

5.048 INT 2FH, CD-ROM Extension Functions Summary 

5.049 INT 2FH, AL=00H — Get Number of CD-ROM Drives 

5.050 INT 2FH, AL=01H — Get CD-ROM Drive List 

5.051 INT 2FH. AL=02H — Get Copyright Filename 

5.052 INT 2FH, AL=03H — Get Abstract Filename 

5.053 INT 2FH, AL=04H — Get Bibliographic Filename 

5.054 INT 2FH, AL=05H — Read Volume Table of Contents 

5.055 INT 2FH, AL=08H — Absolute Disk Read 

5.056 INT 2FH, AL=09H — Absolute Disk Write 

5.057 INT 2FH, AL=0BH — CD-ROM Drive Check 

5.058 INT 2FH, AL=0CH — Get CD-ROM Extensions Version 

5.059 INT 2FH, AL=0DH — Get CD-ROM Units 

5.060 INT 2FH, AL=0EH — Get or Set Volume Descriptor Preference 

5.061 INT 2FH, AL=0FH — Get Directory Entry 

5.062 INT 2FH, AL=10H — Send Device Request 

5.063 INT 2FH, CD-ROM Drive Error Codes 

5.064 High Sierra CD-ROM Directory Format 

5.065 ISO-9660 CD-ROM Directory Format 

Mouse 

5.066 INT 33H, Mouse Functions Summary ' 

5.067 INT 33H, AX=00H — Mouse Reset and Status 

5.068 INT33H,AX=01H —Show Cursor 

5.069 INT 33H, AX=02H — Hide Cursor 

5.070 INT 33H, AX=03H — Get Button Status and Mouse Position 

5.071 INT 33H, AX=04H — Set Mouse Cursor Position 

5.072 INT 33H, AX=05H — Get Button Press Information 

5.073 INT 33H, AX=06H — Get Button Release Information 

5.074 INT 33H, AX=07H — Set Min/Max Horizontal Cursor Position 

5.075 INT 33H, AX=08H — Set Min/Max Vertical Cursor Position 

5.076 INT 33H, AX=09H — Set Graphics Cursor Block 

5.077 INT 33H, AX=0AH — Set Text Cursor 

5.078 INT 33H, AX=0BH — Read Mouse Motion Counters 

5.079 INT 33H, AX=0CH — Set Interrupt Subroutine Call Mask and Address 

5.080 INT 33H. AX=0DH — Set Light Pen Emulation On 

5.081 INT 33H, AX=0EH — Set Light Pen Emulation Off 

5.082 INT 33H, AX=0FH — Set Mickey/Pixel Ratio 

5.083 INT 33H, AX= 1 OH — Conditional Off 

5.084 INT 33H, AX=13H — Set Double Speed Threshold 

5.085 INT 33H, AX=14H — Swap Interrupt Subroutines 

5.086 INT 33H, AX=15H — Get Mouse Driver State Storage Requirements 

5.087 INT 33H, AX=16H — Save Mouse Driver State 

5.088 INT 33H, AX=17H — Restore Mouse Driver State 

5.089 INT 33H, AX=18H — Set Alternate Subroutine Call Mask and Address 

5.090 INT 33H, AX=19H — Get User Alternate Interrupt Address 
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5.091 INT 33H, AX= 1 AH — Set Mouse Sensitivity 

5.092 INT 33H, AX=1BH — Get Mouse Sensitivity 
5.093 INT 33H, AX=1CH — Set Mouse Interrupt Rate 
5.094 INT 33H, AX=1DH — Set CRT Page Number 
5.095 INT 33H, AX=1EH — Get CRT Page Number 
5.096 INT 33H. AX=1FH — Disable Mouse Driver 
5.097 INT 33H, AX=20H — Enable Mouse Driver 
5.098 INT 33H, AX=21H — Software Reset 
5.099 INT 33H, AX=22H — Set Language for Messages 

5.100 INT 33H, AX=23H — Get Language Number 

5.101 INT 33H, AX=24H — Get Driver Version, Mouse Type, and IRQ Number 

5.102 INT 33H, AX=25H — Get General Driver Information 

5.103 INT 33H, AX=26H — Get Maximum Virtual Coordinates 

5.104 INT 33H, AX=27H — Get Screen/Cursor Masks and Mickey Counts 

5.105 INT 33H, AX=28H — Set Video Mode 

5.106 INT 33H, AX=29H — Enumerate Video Modes 

5.107 INT 33H, AX=30H — Get Cursor Hotspot 

5.108 INT 33H, AX=31H — Load Acceleration Curves 

5.109 INT 33H, AX=32H — Read Acceleration Curves 

5.110 INT 33H, AX=33H — Set/Get Active Acceleration Curves 

5.111 INT 33H, AX=35H — Mouse Hardware Reset 

5.112 INT 33H, AX=36H — Set/Get Ballpoint Information 

5.113 INT 33H, AX=37H — Get Minimum/Maximum Virtual Coordinates 

5.114 INT 33H, AX=38H — Get Active Advanced Functions 

5.115 INT 33H, AX=39H — Get Switch Settings 

5.116 INT 33H, AX=40H — Get MOUSE.INI Location 

5.117 INT 33H, Screen and Cursor Masks 

5.118 INT 33H, Mouse Driver Default Parameters 

5.119 INT 33H, Acceleration Curves 

LIM (Lotus/Intel/Microsoft) EMS (Expanded Memory Specification) 

5.120 INT 67H, Expanded Memory Manager Functions Summary 

5.121 INT 67H, AH=40H — Get Status 

5.122 INT 67H, AH=41H — Get Page Frame Address 

5.123 INT 67H, AH=42H — Get Page Count 

5.124 INT 67H, AH=43H — Allocate Pages 

5.125 INT 67H, AH=44H — Map Memory 

5.126 INT 67H, AH=45H — Deallocate pages 

5.127 INT 67H, AH=46H — Get EMM Version 

5.128 INT 67H, AH=47H — Save Page Map 

5.129 INT 67H, AH=48H — Restore Page Map 

5.130 INT 67H, AH=4BH — Get Handle Count 

5.131 INT 67H, AH=4CH — Get Page Count for Handle 

5.132 INT 67H, AH=4DH — Get Page Counts for All Handles 

5.133 INT 67H, AH=4EH, AL=00H — Get Page Map 

5.134 INT 67H, AH=4EH. AL=01H — Set Page Map 

5.135 INT 67H, AH=4EH, AL=02H — Swap Page Map 

5.136 INT 67H, AH=4EH, AL=03H — Get Page Map Array Size 

5.137 INT 67H, AH=4FH, AL=00H — Save Partial Page Map 

5.138 INT 67H, AH=4FH, AL=01H — Restore Partial Page Map 

5.139 INT 67H, AH=4FH, AL=02H — Get Size of Partial Page Map Information 

5.140 INT 67H, AH=50H, AL=00H — Map Multiple Pages by Number 

5.141 INT 67H, AH=50H, AL=01H — Map Multiple Pages by Address 

5.142 INT 67H, AH=51H — Reallocate Pages for Handle 

5.143 INT 67H, AH=52H, AL=00H — Get Handle Attribute 

5.144 INT67H, AH=52H, AL=01H —Set Handle Attribute 
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5.145 INT 67H. AH=52H. AL=02H — Get Attribute Capability 

5.146 INT 67H. AH=53H, AL=OOH — Get Handle Name 

5.147 INT 67H, AH=53H, AL=01H — Set Handle Name 

5.148 INT 67H, AH=54H, AL=OOH — Get All Handle Names 

5.149 INT 67H, AH=54H, AL=01H — Search for Handle Name 

5.150 INT 67H. AH=54H, AL=02H — Get Total Handles 

5.151 INT 67H, AH=55H — Map Pages and Jump 

5.152 INT 67H, AH=56H, AL=00.01H — Map Pages and Call 

5.153 INT 67H, AH=56H. AL=02H — Get Stack Space for Map Page and Call 

5.154 INT 67H. AH=57H, AL=00H — Move Memory Region 

5.155 INT 67H, AH=57H, AL=01 H — Exchange Memory Regions 

5.156 INT 67H, AH=58H, AL=00H — Get Addresses of Mappable Pages 

5.157 INT67H, AH=58H, AL=01H —Get Number of Mappable Pages 

5.158 INT 67H, AH=59H, AL=00H — Get Hardware Configuration 

5.159 INT 67H, AH=59H, AL=01 H — Get Number of Raw Pages 

5.160 INT 67H. AH=5AH, AL=00H — Allocate Handle and Standard Pages 

5.161 INT 67H, AH=5AH. AL=01H — Allocate Handle and Raw Pages 

5.162 INT 67H, AH=5BH. AL=00H — Get Alternate Map Registers 

5.163 INT 67H, AH=5BH, AL=01H — Set Alternate Map Registers 

5.164 INT 67H, AH=5BH, AL=02H — Get Size of Alternate Map Register Save Area 

5.165 INT 67H, AH=5BH, AL=03H — Allocate Alternate Map Register Set 

5.166 INT 67H, AH=5BH, AL=04H — Deallocate Alternate Map Register Set 

5.167 INT 67H, AH=5BH, AL=05H — Allocate DMA Register Set 

5.168 INT 67H, AH=5BH, AL=06H — Enable DMA on Alternate Map Register Set 

5.169 INT 67H, AH=5BH, AL=07H — Disable DMA on Alternate Map Register Set 

5.170 INT 67H, AH=5BH, AL=08H — Deallocate DMA Register Set 

5.171 INT 67H, AH=5CH — Prepare EMM for Warm Boot 

5.172 INT 67H, AH=5DH, AL=00H — Enable EMM Operating System Functions 

5.173 INT 67H, AH=5DH, AL=01H — Disable EMM Operating System Functions 

5.174 INT 67H, AH=5DH, AL=02H — Release Access Key 

5.175 INT 67H, AH=60H — Get Physical Window Array 

5.176 INT 67H, AH=68H — Get System Physical Wipdow Array 

5.177 INT 67H, AH=69H — Map Page to Window 

5.178 INT 67H, AH=6AH, AL=00H — Get System Map 

5.179 INT 67H. AH=6AH, AL=01H — Set System Map 

5.180 INT 67H, AH=6AH, AL=02H — Swap System Map 

5.181 INT 67H, AH=6AH, AL=03H — Get Map Size 

5.182 INT 67H, AH=6AH, AL=04H — Set Standard Mapping 

5.183 INT 67H, AH=6AH, AL=05H — Set Alternate Mapping 

5.184 INT 67H, AH=6AH, AL=06H — Deallocate Initial System Pages 

5.185 INT 67H, Expanded Memory Manager Error Codes 

Extended Memory Functions 

5.186 AH=00H — Get XMS Version 

5.187 AH=01H —Allocate HMA 

5.188 AH=02H — Free HMA 

5.189 AH=03H — Global Enable A20 Line 

5.190 AH=04H — Global Disable A20 Line 

5.191 AH=05H — Local Enable A20 Line 

5.192 AH=06H — Local Disable A20 Line 

5.193 AH=07H — Query A20 Line State 

5.194 AH=08H — Query Free Extended Memory 

5.195 AH=09H — Allocate Extended Memory Block 

5.196 AH=0AH — Free Extended Memory Block 

5.197 AH=0BH — Move Extended Memory Block 

5.198 AH=0CH — Lock Extended Memory Block 
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5.199 AH=ODH — Unlock Extended Memory Block 

5.200 AH=0EH — Get Handle Information 

5.201 AH=0FH — Resize Extended Memory Block 

5.202 AH=10H — Allocate Upper Memory Block 

5.203 AH=11H — Free Upper Memory Block 

5.204 XMS Error Codes 


VCPI (Virtual Control Program Interface) Functions 


5.205 INT 67H, AH=DEH, AL=00H — VCPI Presence Detection 

5.206 INT 67H, AH=DEH, AL=01H — VCPI Get Protected Mode Interface 

5.207 INT 67H, AH=DEH, AL=02H — VCPI Get Maximum Physical Memory Address 

5.208 INT 67H, AH=DEH, AL=03H — VCPI Get Number of Free 4K Pages 

5.209 INT 67H, AH=DEH, AL=04H — VCPI Allocate a 4K Page 

5.210 INT 67H, AH=DEH, AL=05H — VCPI Free a 4K Page 

5.211 INT 67H, AH=DEH, AL=06H — VCPI Get Physical Address of 4K Page in First Megabyte 

5.212 INT 67H, AH=DEH, AL=07H — VCPI Read CRO 

5.213 INT 67H, AH=DEH, AL=08H — VCPI Read Debug Registers 

5.214 INT 67H, AH=DEH, AL=09H — VCPI Load Debug Registers 

5.215 INT 67H, AH=DEH, AL=0AH — VCPI Get 8259A Interrupt Vector Mappings 

5.216 INT 67H, AH=DEH, AL=0BH — VCPI Set 8259A Interrupt Vector Mappings 

5.217 INT 67H, AH=DEH, AL=0CH — VCPI Switch from V86 Mode to Protected Mode 

5.218 FARCALL AH=DEH, AL=03H — VCPI Protected Mode Get Number of Free 4K Pages 

5.219 FARCALL AH=DEH. AL=04H — VCPI Protected Mode Allocate a 4K Page 

5.220 FARCALL AH=DEH, AL=05H — VCPI Protected Mode Free a 4K Page 

5.221 FARCALL AH=DEH, AL=0CH — VCPI Swtich from Protected Mode to V86 Mode 


Task Switcher API Patch 

5.222 Task Switcher API Patch 
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5.001. DOS INTERRUPT USAGE BY DOS VERSION 


DOS 

Verslo 

nstha 

tSUDl 

fort In 

terruD 


■■BTlMga 

1 InterniDt Name 

1 


2 


3 

BB 

EBI 

BB 

4.0 

5.0 



✓ 


6 

0 

0 

0 

0 

0 

0 

0 

1 21 (33) 

Function request 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

23 (35) 

Control-Break exit address 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

24 (36) 

Critical error handler vector 

■91 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

25 (37) 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

0 

26 (38) 

Absolute disk write 

msm 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

0 



✓ 

✓ 

0 

0 

0 

0 

0 

0 

O 

0 

28 (40) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

0 

29 (41) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

2A (42) 





IHB 


✓ 

✓ 

✓ 

✓ 

R 

2B (43) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

2C (44) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

2D (45) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

2E (46) 

Reload transient 

R 

R 

R 

KB 

R 

R 

R 

R 

R 

R 

2F (47) 



bh 


bh 

✓ 






\msMssm 







✓ 

✓ 

✓ 

✓ 

✓ 

1 _30 (46) 

Entry Doint 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

■BKSH 

Entry point 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

1 32 (50) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

1 _34 (52) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

■ESfsn 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


RESERVED 

R 

R 

R 

R 

R 

R 

KB 

R 

R 

R 

_39 (57) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


RESERVED 

R 

R 

WEM 

R 

R 

R 

R 

R 

R 

R 

3D (61) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

3E (62) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

3F (63) 

RESERVED 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 


Legend: V=supported 

0=:Supported but considered obsolete 
R=reserved for future use 

Note: Interrupt 2FH changed name beginning with DOS 3.1. 

Source: IBM DOS 3.3 Technical Reference, pages 6-1 through 6-33 

Microsoft MS-DOS 4.0 Programmer's Reference, pages 37 through 55 
IBM DOS 4.0 Technical Reference, pages A-1 through A-17 
Microsoft MS-DOS 5.0 Programmer’s Reference, pages 107 through 100 

See Also: 3.001. INT 21H Functions by DOS Version Summary 
5.002. INT 24H Error Codes 
5.003. INT 25H Absolute Disk Read 
5.004. INT 26H Absolute Disk Write 
5.006. INT 2FH Multiplex for DOS 3.x and 4.x 
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5.002. INT 24H, ERROR CODES 


For Error Codeo Retumod In AH RegMor: 



6 

-r 

n 

3 

2 

r 

0 


Allowable Values 








Ea 


0-read operation: 1-write operation 

1 

1 

1 

1 

1 

1 

1 

1 

Location of error 

00 - DOS Area 

01 - FAT 

10 - directory 

11 - data area 





El 


■1 



0 - fall not allowed, 1 - fall allowed 




✓ 





Retry response 

0 - retry not allowed. 1 - retry allowed 



Ei 






Ignore response 

0 - can't be Ignored. 1 = can be Ignored 


D 







NOT USED 

NOT USED 

✓ 








Device type 



For Error Code Returned In Low Byte of Dl Register: 



Version 



Error Name 



mn 

Fjn 



Write attempt on write-protected media 


la 

la 

la 

la 

1 (1) 



■a 

la 

la 

✓ 

2(2) 


■a 

El 

la 

la 

la 

3(3) 



la 

la 

la 

la 

4(4) 

Data error (CRC error) 

■a 

la 

la 

la 

la 

5(5) 

Bad request structure length 


la 

la 

El 

la 

6(6) 


■a 

la 

la 

El 

El 

7(7) 



la 

✓ 

✓ 

la 

8(8) 


■a 

✓ 

✓ 

la 

la 

9(9) 



la 

El 

✓ 

la 

A (10) 


■a 

✓ 

la 

El 

la 

B(11) 


HH 

la 

la 

la 

D 

C(12) 


■a 

El 

■a 

✓ 

la 

D(13) 

UNDEFINED 

El 

El 

El 

El 

El 

E(14) 

UNDEFINED 

El 

El 

El 

R 

R 

F(15) 

Invalid disk change 







tif bit 7=0, then AL contains the falling drive number. 

*lf bit 7=1, then either the memory Image of the FAT Is bad, or the error occurred on a 
character device. To determine the type of error, examine bit 15 of the fifth byte in the 
device header (attribute bits). If It Is 0, the error Is a bad memory image of the FAT. 
Othenvise, bits 0-3 will tell you what character device failed, as follows: 


Bit Num 

ber 

3 

2 

1 

0 

Character Device that Failed 




✓ 

Current standard Input 



✓ 


Current standard output 


✓ 



Current NULL device 

v 




Current clock device 


Legend: V=supported 

R=reserved 

Note: These are the same error codes returned by a device driver In Its request header. 

Source: IBM DOS 3.3 Technical Reference, pages 6-15 through 6-16, 6-19 through 6-23 

IBM DOS 4.0 Technical Reference, pages A-3 through A-7 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 45 through 47 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 122 through 125 

See Also: 5.001. DOS Interrupt Usage by Version 
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5.003. INT 25H, ABSOLUTE DISK READ 

Prior to Issuing INT 2SH 

_ tMl __ Low _ 

AX I I Drive number* ~| 

BX I Offset of transfer address I 


CX Number of sectors to read _ 

-Inning logical sector # I 


Upon Return from INT 25H 


DS Segment of transfer address _ 

SS _ 

Es LZUZmZIZZI^ZZZZII 

*0>A , 1-B, and so on 

fOn error, CF-1 and AX contains error data. 


SP Destroyed _ 

BP Destroyed _ 

SI _ Destroyed _ 

Dl Destroyed 

IP I Destroyed 

Hags [Destroyed: If successful, carry flag Is clear 


Superseded by INT 21H Function 440D Minor Code 61H In DOS 5.0. 

IBM DOS 3.3 Technical Reference, pages 6-24 through 6-25 
IBM DOS 4.0 Technical Reference, pages A-7 through A-9 
Microsoft MS-DOS 4.0 Programmer’s Reference, pages 48 through 50 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 126 through 127 

5.004. INT 26H, Absolute Disk Write 
5.005. INT 25H and 26H Error Codes 


5.004. INT 26H. ABSOLUTE DISK WRITE 


Prior to Issuing INT 26H 


_ Low 

[Drive number* 


BX Offset of transfer address 
CX Number of sectors to write 
DX [Beginning logical sector# 


Upon Return from INT 26H 



DS Segment of transfer address 

SS _ 

ES _ 


IP I Destroyed 

flags I Destroyed: If successful, carry flag is clear 


*0-A, 1-B, andsoon 

tOn error, CF-1 and AX contains error data. 


Superseded by INT 21H Function 440D Minor Code 41H In DOS 5.0. 

IBM DOS 3.3 Technical Reference, page 6-25 
IBM DOS 4.0 Technical Reference, pages A-7 through A-9 
Microsoft MS-DOS 4.0 Programmer's Reference, pages 51 through 53 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 128 through 129 


See Also: 


5.003. INT 25H, Absolute Disk Read 
5.005. INT 25H and 26H Error Codes 



Other Interrupts 


5.005. INT 25H AND 26H, ERROR CODES 


Prior to DOS 5.0 Error Codes 


DOS 

Veralo 

n 


Error Name 

1.x 

2.x 

3.x 

4.x 


Error (other than those listed below) 

✓ 

✓ 

✓ 

✓ 


Write attempt on write-protected device 

✓ 

✓ 

✓ 

✓ 

04 (4) 


✓ 

✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 

KliKiDH 


✓ 

✓ 

✓ 

✓ 

miMtSM 


✓ 

✓ 

✓ 

✓ 







Device Driver Errors* 

IBM Comoatible ROM Bios Errors** 

00 

Write orotection violatlont 


01 

Unknown unitt 

Bad command 

02 

Drive not readv 

Address mark not found 

03 


Write orotection fauitt 

04 

Data error (CRC error) 

Sector not found 

06 



07 



08 



OA 

Write fauitt 


OB 

Read faults 


OC 



OF 



10 



20 


Controller failure 

40 


Seek failure 

80 


No resDonse from drive 


‘Device Driver Errors are contained In AH 
“IBM ROM BIOS Errors are contained In AL 
tINT 26H only 
§INT25H only 

Legend: V^supported 

Source: IBM DOS 3.3 Technical Reference, page 6-25 

IBM DOS 4.0 Technical Reference, page A-9 

Microsoft MS-DOS 5.0 Programmer's Reference, pages 126 through 129 

See Also: 5.003. INT 25H, Absolute Disk Read 
5.004. INT 26H, Absolute Disk Write 
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5.007. INT 2FH, AX = 0100H - GET PRINT.EXE INSTALLED STATE 


Prior to iBBUing INT 2FH Upon Return from INT 2FH 



*00=not loaded, FFH=PRINT loaded 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 134 


5.008. INT 2FH, AX=0101H - ADD FILE TO QUEUE 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



Version: Applies to all versions of DOS beginning with 5.0. 

Note: QUEUEPACKET consists of a byte of OOH followed by segment:offset of ASCIIZ pathname. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 135 

5.009. INT 2FH, AX=0102H - Remove File from Print Queue 
5.040. INT 2FH, Error Codes 


See Also: 
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5.009. INT 2FH, AX=0102H - REMOVE FILE FROM PRINT QUEUE 


Prior to Issuing INT 2FH 


Hlah Low 



Upon Return from INT 2FH 



High 

Low 

AX 

Error number 

(If carnr set) 

BX 



CX 



DX 




SP 


flags I Carry flag set on error 


CS 

DS 

SS 

ES 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 136 

See Also: 5.006. INT 2FH, AX=0101H - Add File to Queue 

5.040. INT 2FH, Error Codes 


5.010. INT 2FH, AX=0103H » CANCEL ALL FILES IN PRINT QUEUE 


Prior to Issuing INT 2FH 



Upon Return from INT 2FH 
Interrupt returns no values. 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 137 

5.009. INT 2FH, AX=0102H - Remove File from Print Queue 


See Also: 
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5.011. INT 2FH, AX=0104H - HOLD PRINT JOBS AND GET STATUS 


Prior to loaulng INT 2FH 


Upon Return from INT 2FH 


Hlah Low Hlah Low 




Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 138 

See Also: 5.008. INT 2FH. AX=0101H - Add File to Queue 

5.009. INT 2FH. AX=0102H - Remove File from Print Queue 
5.012. INT 2FH, AX=0105H - Release Print Jobs 
5.040. INT 2FH, Error Codes 


5.012. INT 2FH, AX=0105H - RELEASE PRINT JOBS 


Prior to Issuing INT 2FH 



High 

Low 

AX 

01 

05 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 

IP 

flags 

CS 

DS 

SS 

ES 


Upon Return from INT 2FH 

Interrupt returns no values. 


Version: 

Source: 


See Also: 


Applies to all versions of DOS beginning with 5.0. 

Microsoft MS-DOS 5.0 Programmer's Reference, page 139 
5.011. INT 2FH, AX.0104H - Hold Print Jobs and Get Status 
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5.013. INT 2FH, AX=0106H - GET PRINTER DEVICE 

Prior to Issuing INT 2FH Upon Return from INT 2FH 



*0000H=Queue Is empty, 0008H=Error-Queue Is full 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 140 


5.014. INT 2FH, AX=0600H - GET ASSIGN.COM INSTALLED STATE 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



*00H=not loaded, FFH.ASSIQN loaded 


Version: Applies to all versions of DOS beginning with 5.0. 

Microsoft MS-DOS 5.0 Programmer's Reference, page 141 


Source: 
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5.015. INT 2FH, AX=1000H - GET SHARE.EXE INSTALLED STATE 


Prior to laauing INT 2FH Upon Return from INT 2FH 



*OOHonot loaded, FFHi^SHARE loaded 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 142 


5.016. INT 2FH, AX=1100H - GET NETWORK INSTALLED STATE 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



*00H»not loaded, FFH-network loaded 


Version: 


Source: 


Applies to all versions of DOS beginning with 5.0. 

Microsoft MS-DOS 5.0 Programmer's Reference, page 143 
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5.017. INT 2FH, AX=1400H - GET NLSFUNC.EXE INSTALLED STATE 

Prior to Issuing INT 2FH Upon Return from INT 2FH 



*00H=not loaded. FFH=NLSFUNC loaded 



Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 144 


5.018. INT 2FH, AX=1680H - MS-DOS IDLE CALL 



Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


Hiah 

Low 


High 

Low 

AX 

16 

80 

AX 


Status* 

BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 

1 

Dl 


Dl 








IP\ 



1 'P\ 



flags \ 



\ flags \ 


. 







CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*00HxSupports suspension of Idle programs; nonzero>ldle programs not supported 
Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 145 

3.068. INT 21H, AH.35H - Get Interrupt Vector 


See Also: 
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5.019. INT 2FH, AX=1 AOOH - GET ANSI.SYS INSTALLED STATE 


Prior to loauing INT 2FH Upon Return from INT 2FH 



*OOHi>not Installed; FFH=ANSI.SYS Installed 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 146 


5.020. INT 2FH, AX=4300H - GET HIMEM.SYS INSTALLED STATE 



Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


High 

Low 


High 

Low 

AX 

43 

00 

AX 


Status* 

BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 

1 

Dl 


Dl 








IP\ 



1 



flags \ 



1 flags 









CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*00H.not Installed; SOH-HIMEM.SYS Installed 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 147 
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5.022. INT 2FH, AX=4800H - GET DOSKEY.COM INSTALLED STATE 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



*00H=not Installed: nonzero value=DOSKEY loaded 


Version: Applies to all versions of DOS beginning with 5.0. 

Microsoft MS-DOS 5.0 Programmer's Reference, page 150 


Source: 
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5.023. INT 2FH, AX=:4810H - READ COMMAND LINE 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



*00H=successful (buffer not filled In If user typed macro, however) 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 151 


5.024. INT 2FH, AX=4B01H ~ BUILD NOTIFICATION CHAIN 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



Warning: To make sure that programs In the current session work correctly during the session 

switch, a client program that adds Itself to the notification chain must execute a patch 
routine each time the Task Switcher calls the client program's Ouery Suspend. 

See 5.222. Task Switcher API Patch. 

Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 152 through 153 


See Also: 


5.044. SWCALLBACKINFO Data Structure 
5.222. Task Switcher API Patch 
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5.025. INT 2FH, AX=4B02H - DETECT SWITCHER 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



*00H=task switcher Is loaded and ES:DI contains address 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer’s Reference, pages 154 through 155 

See Also: 5.041. Service Functions 


5.026. INT 2FH, AX=4B03H - ALLOCATE SWITCHER ID 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



*00H=task switcher Is loaded and BX contains ID 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 156 


See Also: 


5.041. Service Functions 
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5.027. INT 2FH, AX=4B04H - FREE SWITCHER ID 

Prior to Issuing INT 2FH Upon Return from INT 2FH 




*00H=successful 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 157 

See Also: 5.026. INT 2FH, AX=4B03H - Allocate Switcher ID 


5.028. INT 2FH, AX=4B05H - IDENTIFY INSTANCE DATA 

Prior to Issuing INT 2FH Upon Return from INT 2FH 


High __Low_ High _ Low 


AX 

4B 1 05 

AX 


BX 

00 

BX 

Offset of SWSTARTUPINFO or 0 

CX 

Seament of service function address 

CX 

1 

DX 

Offset of service function address 

DX 

1 




SP 


SP 


BP 


BP 


SI 


SI 

1 

Dl 


Dl 



IP\ Z] IPl 

flags I I flags [ 


cs 


CS 


DS 


DS 


SS 


SS 


ES 

00 

ES 

Seament of SWSTARTUPINFO or 0 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 158 through 159 
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5.029. INT 2FH, AX=AD80H - GET KEYB.COM VERSION NUMBER 

Prior to Issuing INT 2FH Upon Return from INT 2FH 




*BH=maJor number, BL=mlnor number; version number returned only If KEYB loaded 
Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 160 


5.030. INT 2FH, AX=AD81H - SET KEYB.COM ACTIVE CODE PAGE 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


AX 

BX 

CX 

DX 


High 
AD 

_ Code page* 


Low 

81 



High 

Low 

AX 

St 

atust 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


SP 

BP 

SI 

Dl 


IP I I IP I 

flags \ I flags I Carry flag set on error" 



CS 



DS 

1 


SS 



ES 



*Code Page ID: 


Value 

Meaning 

437 

United States 

850 

Multilingual (Latin 1) 

652 

Slavic (Latin II) 

660 

Portuguese 

863 

Canadian-French 

865 

Nordic 


t0000H=no error, 0001 code page Invalid 
Version: 


Source: 


Applies to all versions of DOS beginning with 5.0. 

Microsoft MS-DOS 5.0 Programmer's Reference, page 161 
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5.031. INT 2FH, AX=AD82H - SET KEYB.COM COUNTRY FLAG 

Prior to Issuing INT 2FH Upon Return from INT 2FH 




*00H=US keyboard, FFH=forelgn keyboard 

Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 162 


5.032. INT 2FH, AX=AD83H - GET KEYB.COM COUNTRY FLAG 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



*00H«US keyboard, FFH«forelgn keyboard 

Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 163 

See Also: 5.031. INT 2FH, AX=AD82H - Set KEYB.COM Country Flag 
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5.033. INT 2FH, AX=B000H - GET GRAFTABL.COM INSTALLED STATE 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



*00H-not Installed: FFH=GRAFTABL loaded 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 164 


5.034. INT 2FH, AX=B700H ~ GET APPEND.EXE INSTALLED STATE 



Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


Hiah 

Low 


Hiah 

Low 

AX 

B7 

00 

AX 


Status* 

BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 

1 

Dl 


Dl 








IP\ 



1 



flags \ 



\ flags \ 


. 







CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*00H=not Installed: FFH=APPEND loaded 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 165 
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5.035. INT 2FH, AX=B702H - GET APPEND.EXE VERSION 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



*FFFFH if version Is compatible with DOS 5.0 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 166 


5.036. INT 2FH, AX=B704H - GET APPEND.EXE DIRECTORY LIST ADDRESS 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer’s Reference, page 167 
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5.037. INT 2FH, AX=B706H - GET APPEND.EXE MODES FLAG 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



Version: Applies to all versions of DOS beginning with 5.0. 


Note: Operation modes are as follows: 

Bit 15 1 =APPEND applies appended directories to functions 

Bit 14 1 =APPEND stores appended directories in environment variable 

Bit 13 1 =APPEND applies appended directories to file requests that specify a path 

Bit 12 1 =APPEND applies appended directories to file requests that specify a drive 

Bit 0 1 ^APPEND Is enabled 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 168 



Version: Applies to all versions of DOS beginning with 5.0. 


Note: Operation modes are as follows: 

Bit 15 1 =APPEND applies appended directories to functions 

Bit 14 1 ^APPEND stores appended directories In environment variable 

Bit 13 1 >=APPEND applies appended directories to file requests that specify a path 

Bit 12 1 =APPEND applies appended directories to file requests that specify a drive 

BItO I^APPEND Is enabled 


Source: 


Microsoft MS-DOS 5.0 Programmer's Reference, page 169 
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5.039. INT 2FH, AX=B711H - SET TRUE-NAME FLAG 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 



Interrupt returns no values. 


Version: Applies to all versions of DOS beginning with 5.0. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 170 


5.040. INT 2FH, ERROR CODES 


DOS\ 

Verslo 

n 

Error Code 

Error Name 

1.x 

2.x 

3.x 

4.x 

5.x 

1 

Invalid function 



✓ 

✓ 

✓ 

2 

File not found 



✓ 

✓ 

✓ 

3 

Path not found 



✓ 

✓ 

✓ 

4 

Too many open files 



✓ 

✓ 

✓ 

5 

Access denied 



✓ 

✓ 

✓ 

e 

Queue full 



✓ 

✓ 

✓ 

9 

Busy 



✓ 

✓ 


12 

Name too long/inyalid access 



✓ 

✓ 

✓ 

15 

Invalid drive 



✓ 

✓ 

✓ 


Legend: V^supported 

Source: IBM DOS 3.3 Technical Reference, pages 6-29 through 6-30 

IBM DOS 4.0 Technical Reference, pages A-11 through A-12 
Microsoft MS-DOS 5.0 Programmer's Reference, page 135 

See Also: 5.006. INT 2FH, Multiplex for DOS 3.x and 4.x 
5.008. INT 2FH, AX=0101H - Add File to Queue 
5.009. INT 2FH, AX=0102H - Remove File from Print Queue 
5.011. INT 2FH, AX=0104H - Hold Print Jobs and Get Status 
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5.041. SERVICE FUNCTIONS 


Function' 

Name 

Realsters Before Call 


0000 

Get Version 

None 

Carry flag set error 

AX=0 If no error 

ES:BX=address of SWVERSION if no error 

0001 

Test Memory Region 

CX^size of buffer In bytes 

Dl-pointer to buffer 

Carry flag set on error 

AX=0 if all of buffer is in global memory 

AX=1 If buffer is in global and local memory 

0002 

Suspend Switcher 

DUnew service function address 

Carry flag set on error 

AX=0 If current switcher suspended ops 

AX=1 If current switcher didn't suspend ops, 
new switcher can't start 

AX=2 If new switcher can start 

0003 

Resume Switcher 

Dl^new service function address 

Carry flag set on error 

AX=0 If no error 

0004t 

Hook Notification Chain 

ES:DI=pointer to SWCALLBACKINFO 

Carry flag set on error 

AX=0 if no error 

0005 

Unhook Notification Chain 

ES:DI=pointer to SWCALLBACKINFO 

Carry flag set on error 

AX=0 if no error 

0006 

Query API Support 

BX=API ID 

Carry flag set on error 

AX=00H If no error 

ES;BX=address of SWAPlINFO If no error 


•These functions are used for API task switching. 

tWARNING: To make sure that programs work correctly during the session switch, a client program that adds itself to the notification 
chain must execute a patch routine each time the Task Switcher calls Query Suspend. See 5.222. Task Switcher API Patch. 

Version: Applies to all versions of DOS beginning with 5.0. 

Note: Function number should be In AX register before call to service function handler. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 182 through 192 

See Also: 5.043. SWAPlINFO Data Structure 

5.044. SWCALLBACKINFO Data Structure 
5.222. Task Switcher API Patch 


5.042. NOTIFICATION FUNCTIONS 


Function* 

Name 

Realsters Before Call 

Realsters After Call 

0000 

Init Switcher 

Dl=service function address 

AX=non-zero if switcher shouldn't load 

AX=00H It switcher can load 

00011 

Query Suspend 

BX=current session ID 

ES:DI=new service function address 

AX=00H If session can be performed safely 
AX=01 H If session cannot be oerformed safely 

0002 

Suspend Session 

BX=current session ID 

ES:DI=new service function address 

AX=00H If session can be performed safely 
AX=01 H If session cannot be oerformed safelv 

0003 

Activate Session 

BX=session ID 

CX=session status flags 

ES:DI=servlce function handler address 

AX=00H 

0004 

Session Active 

BX=session ID 

CX=sesslon status flags 

ES:DI=servlce function handler address 

AX=00H 

0005 

Create Session 

BX=sesslon ID 

ES:DI=service function handler address 

AX=00H If session can be created safely 

AX=01 H If client cannot handle new session 

0006 

Destroy Session 

BX<sesslon ID 

ES:DI=servlce function handler address 

AX=00H 

0007 

Switcher Exit 

BX=flags 

ES:DI=servlce function handler address 

AX=00H 


•These functions are used for API task switching. 

tWARNING: To make sure that programs work correctly during the session switch, client programs must execute a patch routine each 
time the Task Switcher calls Query Suspend. See 5.222. Task Switcher API Patch. 

Version: Applies to all versions of DOS beginning with 5.0. 

Note: Function number should be In AX register before call to service function handler. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 171 through 181 

See Also: 5.222. Task Switcher API Patch 
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5.043. SWAPlINFO DATA STRUCTURE 


Offset 

Lenalh 

Name 

Comments 

0(0) 

word 

alsLenoth 

size In bvtes of structure (10) 

2(2) 

word 

alsAPI 

ID of asynchronous API 

4(4) 

word 

alsMalor 

maior version number 

6(6) 

word 

alsMInor 

minor version number 

8(8) 

word 

alsSuDDort 

suDDort level 


Version: Applies to all versions of DOS beginning with 5.0. 


Note: This data structure Is used for API task switching. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, pages 194 through 195 


5.044. SWCALLBACKINFO DATA STRUCTURE 


Offset 

Lenath 

Name 

Comments 

0(0) 

dbl word 

scblNext 

32-blt address of next structure In notification chain 

4(4) 

dbl word 

scbiEntrvPoInt 

32-blt address of notification function handier for client oroaram 

8(8) 

dbl word 

scbi Reserved 

RESERVED 

C(12) 

dbl word 

scblAPI 

32-blt address to a zero-terminated list of SWAPliNFO 


Version: Applies to all versions of DOS beginning with 5.0. 


Note: This data structure is used for API task switching. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 195 


5.045. SWINSTANCEITEM DATA STRUCTURE 


Offset 

Lenath 

Name 

Comments 

0(0) 

dbl word 

iisPtr 

pointer to instance data 

_4(4)_ 

word 

lisSize 

size of instance data in bvtes 


Version: Applies to all versions of DOS beginning with 5.0. 

Note: This data structure Is used for API task switching. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 196 


5.046. SWSTARTUPINFO DATA STRUCTURE 


Offset 

Lenath 

Name 

Comments 

0(0) 

word 

sIsVersion 

not used 

2(2) 

dbl word 

sIsNextDev 

address of next structure in chain 

6(6) 

dbl word 

sIsVirtDevFlle 

not used 

AMO) 

dbl word 

sIsRefrenceData 

not used 

_iili)_ 

dbl word 

sIsInstanceData 

address to a list of SWINSTANCEITEM structures 


Version: Applies to all versions of DOS beginning with 5.0. 

Note: This data structure Is used for API task switching. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 197 
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5.047. SWVERSION DATA STRUCTURE 


Offset 

Lenath 

Name 

Comments 

0(0) 

word 

svsAPIMalor 

orotocol suDDorted malor version 

2(2) 

word 

svsAPIMInor 

orotocol suDDorted minor version 

4(4) 

word 

svsProductMalor 

task switcher's malor version 

6(6) 

word 

svsProductMlnor 

task switcher's minor version 

8(8) 

word 

svsSwItcherlD 

task switcher ID 

A (10) 

word 

svsFlaas 

ooeratlon flaas 

C(12) 

dbl word 

svsName 

Dointer to ASCIIZ task switcher name 

10(16) 

dbl word 

svsPrevSwItcher 

orevlous task switcher's entry address 


Version: Applies to all versions of DOS beginning with 5.0. 


Note: This data structure Is used for API task switching. 

Source: Microsoft MS-DOS 5.0 Programmer's Reference, page 197 


5.048. INT 2FH, CD-ROM EXTENSION FUNCTIONS SUMMARY 


Interrupt 

Function* 

Description 

Comments 

2FH 

OOH (0) 

Get number of CD-ROM drives 



01H(lj 

Get CD-ROM drive list 



02H (2) 

Get copyright filename 



03H (3) 

Get abstract filename 



04H (4) 

Get bibliographic filename 



05H (5) 

Read volume table of contents 



06H (6) 

RESERVED 

Microsoft Internal debugging only 


07H (7) 

RESERVED 

Microsoft internal debugging only 


08H (8) 

Absolute disk read 



09H (9) 

Absolute disk write 



OAH (10) 

RESERVED 



OBH (11) 

CD-ROM drive check 



OCH (12) 

Get CD-ROM Extensions version 



0DH(13) 

Get CD-ROM units 



OEM (14) 

Get or set volume descriptor preference 



OFH (15) 

Get directory entry 



10H(16) 

Send device reauest 



‘Value entered In AX register. 

Note: Functions 11H-FFH are reserved by Microsoft. 

Source: MS-DOS Extensions (Microsoft Press), pages 67 through 86. 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 1 


See Also: 


5.049 through 5.065 for Individual functions and data structures 
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5.049. INT 2FH, AL=00H - GET NUMBER OF CD-ROM DRIVES 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


High __tow_ _ tM) __ Low 


AX 

15H 

OOH 

AX 

1 

BX 

OOH 

OOH 

BX 

Number of CD-ROM units* 

CX 



CX 

First CD- ROM unitt 

™ - 

DX 



DX 







SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




CS 



DS 



SS 



ES 



*lf OOOOH, then driver not Installed. 
tO^A, 1-B, and so on 


Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Source: MS-DOS Extensions (Microsoft Press), page 88 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 2 

See Also: 5.048. INT 2FH, CD-ROM Extension Functions Summary 

5.050. INT 2FH, AL=01H - Get CD-ROM Drive List 


5.050. INT 2FH, AL=01H ~ GET CD-ROM DRIVE LIST 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 



Interrupt returns no values. Data 
placed In buffer*. 


^Buffer contains the following Information; 
byte - driver unit code 
word - offset of device driver header 
word - segment of device driver header 

Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Source: MS-DOS Extensions (Microsoft Press), page 89 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 2 

See Also: 5.048. INT 2FH, CD-ROM Extension Functions Summary 

5.049. INT 2FH, AL-OOH - Get Number of CD-ROM Drives 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.051. INT 2FH, AL=02H - GET COPYRIGHT FILENAME 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


High __Low_ _ High _ Low 


AX 

iSH 1 02H 

AX 

Error codet 

BX 

Offset of pointer to 38-bvte buffer 

BX 

Offset of DOinter to filled In buffer 

CX 

Drive* 

CX 

1 

DX 


DX 

_ 





SP 1 


SP 




BP 


Sl\ 


SI 


Dl\ 

1 1 

Dl 



IP 


flags 


IP\ I 

flags I Carry flag set on error _| 



















*0sA, 1 =B, and so on 
tOnly If carry flag Is set 

Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Note: 38-byte buffer contains 31 -character filename, a semicolon, a 5-digit version number, 

terminated by a NULL. 

Source: MS-DOS Extensions (Microsoft Press), pages 89 through 90 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 3 

See Also: 5.048. INT 2FH, CD-ROM Extension Functions Summary 

5.063. INT 2FH, CD-ROM Drive Error Codes 


5.052. INT 2FH, AL=03H - GET ABSTRACT FILENAME 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


High __ Low _ _ High _ Low 


AX 

15H 1 03H 

AX 

Error codet 

BX 

Offset of DoInter to 38-bvte buffer 

BX 

Offset of DOinter to filled In buffer 

CX\ 

Drive* 

CX 

1 

DX\ 

1 

DX 

1 





SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP 

flags 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of oolnter to 38-bvte buffer 

ES 

Seament of pointer to filled in buffer 


*0-A, 1-B, and so on 
tOnly If carry flag Is set 

Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Note: 38-byte buffer contains 31 -character filename, a semicolon, a 5-dlglt version number, 

terminated by a NULL. 

Source: MS-DOS Extensions (Microsoft Press), pages 90 through 91 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 3 

See Also: 5.048. INT 2FH, CD-ROM Extension Functions Summary 

5.063. INT 2FH, CD-ROM Drive Error Codes 
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5.053. INT 2FH, AL=04H - GET BIBLIOGRAPHIC FILENAME 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


High __Low_ _ High _ Low 


AX 

15H 1 04H 

AX 

Error codet 

BX 

Offset of DOinter to 38-bvte buffer 

BX 

Offset of DOinter to filled buffer 

CX 

Drive* 

CX 

1 

DX 

1 

DX 

1 





SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP 


flags 


flags I Carry flag set on error 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of oolnter to 38-bvte buffer 

ES 

Seament of oolnter to filled In buffer 


*0«A, 1-B, and so on 
fOnly if carry flag Is set 

Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Note: 38-byte buffer contains 31 -character filename, a semicolon, a 5-digit version number, terminated by a NULL. 

Source: MS-DOS Extensions (Microsoft Press), page 91 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 3 

See Also: 5.048. INT 2FH, CD-ROM Extension Functions Summary 

5.063. INT 2FH. CD-ROM Drive Error Codes 


5.054. INT 2FH, AL=05H - READ VOLUME TABLE OF CONTENTS 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


High __Low_ _ tMl _ Low 


AX 

15H I 05H 

AX 

Descriotor indextiS 

BX 

Offset of pointer to 2048-bvte buffer 

BX 

Offset of oolnter to filled In buffer 

CX 

Drive* 

CX 

I 

DX 

Descriotor IndexS 

DX 

I 





SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



flags I I flags I Carry flag set on error I 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of oolnter to 2048-bvte buffer 

ES 

Seament of oolnter to filled In buffer 


•0-A, 1 -B, and so on 
tAL-error code If carry flag set 

§00H-not standard or terminator; 01 H-standard descriptor: FFH-descrIptor terminator 

Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Source: MS-DOS Extensions (Microsoft Press), page 92 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 4 

See Also: 5.048. INT 2FH, CD-ROM Extension Functions Summary 

5.063. INT 2FH, CD-ROM Drive Error Codes 
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Section 5: Other Interrupts. CD-ROM, Mouse, and EMS Support 


5.055. INT 2FH, AL=08H - ABSOLUTE DISK READ 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


High __Loiv_ _ High __ Low 


AX 

iSH 1 08H 

AX 

1 Error codet 

BX 

Offset of Dointer to buffer 

BX 

Offset of DOinter to filled In buffer 

CX 

Drive* 

CX 

1 

DX 

Number of sectors 

DX 

1 





SP 


SP 


BP 


BP 


SI 

HO word of startlnq sector number 

SI 


Dl 

LO word of startina sector number 

Dl 



IP 

flags 


flags I Carry flag set on error 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of oolnter to buffer 

ES 

Seament of oolnter to filled In buffer 


*0=A, 1 =B, and so on 
tAL=error code if carry flag set 

Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Source: MS-DOS Extensions (Microsoft Press), page 93 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 5 

See Also: 5.048. INT 2FH, CD-ROM Extension Functions Summary 

5.056. INT 2FH. AL=09H - Absolute Disk Write 
5.063. INT 2FH, CD-ROM Drive Error Codes 


5.056. INT 2FH, AL=09H - ABSOLUTE DISK WRITE 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 



IP 

flags 


flags 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of oolnter to buffer 

ES 



*0»A, 1 *B, and so on 
tAL-error code If carry flag set 

Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE in AUTOEXEC.BAT. 

Source: MS-DOS Extensions (Microsoft Press), pages 93 through 94 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 5 

5.048. INT 2FH, CD-ROM Extension Functions Summary 
5.055. INT 2FH, AL=08H - Absolute Disk Read 
5.063. INT 2FH, CD-ROM Drive Error Codes 


See Also: 
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5.057. INT 2FH, AL=0BH - CD-ROM DRIVE CHECK 

Prior to Issuing INT 2FH Upon Return from INT 2FH 



*0-A. 1-B, and so on 

tOH-not CD-ROM drive; non-zero-CD-ROM drive 
§ADADH>MSCOEX Installed 

Veralon: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Added to driver beginning with version 2.0 

Source: MS-DOS Extensions (Microsoft Press), pages 94 through 95 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 5 

See Also: 5.048. INT 2FH, CD-ROM Extension Functions Summary 


5.058. INT 2FH, AL=0CH ~ GET CD-ROM EXTENSIONS VERSION 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



‘OOOOH-verslon 1 .Ox; otherwise major version in BH, minor version # In BL 

Veralon: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Added to driver beginning with version 2.0. 

Source: MS-DOS Extensions (Microsoft Press), page 95 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 6 


See Also: 


5.048. INT 2FH, CD-ROM Extension Functions Summary 
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5.059. INT 2FH, AL=0DH - GET CD-ROM UNITS 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


Hlah Low 



Interrupt returns no values. 

Buffer contains series of 1 -byte entries on 
return, each representing the logical unit code 
for a CD-ROM drive (0-A, 1 -B, and so on). 


Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT 

Added to driver beginning with version 2.0. 

Source: MS-DOS Extensions (Microsoft Press), pages 95 through 96 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 6 

See Also: 5.048. INT 2FI-I, CD-ROM Extension Functions Summary 


5.060. INT 2FH, AL=0EH - GET OR SET VOLUME DESCRIPTOR PREFERENCE 



Prior to Issuing INT 2FH 



Upon Return from INT 2FH 


High 

Low 


Hlah Low 

AX 

15H 1 

OEH 

AX 

Error codeS 

BX 

OOH 1 

Functiont 

BX 

1 

CX 

Drive* 

CX 

1 

DX 

Volume oreferenceVl Suo. volume orefV 

DX 

Preference settInasV 






SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 







IP 



1 

1 1 

flags I 



1 flags 1 

1 Carry flaa set on error 1 

CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*0=A, 1*B, and so on 

t00H=get preferences; 01 H=set preferences 

§Only If carry flag set 

VOnly if get or set preferences function 

Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Added to driver beginning with version 2.0. 

Source: MS-DOS Extensions (Microsoft Press), pages 96 through 97 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 7 

See Also: 5.048. INT 2FH, CD-ROM Extension Functions Summary 

5.063. INT 2FH, CD-ROM Drive Error Codes 
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5.061. INT 2FH, AL=0FH - GET DIRECTORY ENTRY 


AX 

BX 

CX 

DX 


SP 

BP 

SI 

Dl 


IP I I IP I 

flags I I flags I Carry flag set on error 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Segment of oolnter to ASCIIZ oathname 

ES 



*0»A, 1 »B, and so on 

tError code If carry flag set; otherwise 00H>High Sierra format, 01 H»ISO-9660 format 

Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE in AUTOEXEC.BAT. 

Added to driver beginning with version 2.0. 

Source: MS-DOS Extensions (Microsoft Press), pages 97 through 98 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, pages 8 through 10 

See Also: 5.048. INT 2FH, CD-ROM Extension Functions Summary 

5.063. INT 2FH, CD-ROM Drive Error Codes 


Prior to Issuing INT 2FH Upon Return from INT 2FH 



5.062. INT 2FH, AL=10H - SEND DEVICE REQUEST 


Prior to Issuing INT 2FH 


Upon Return from INT 2FH 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 


High _ Low 

15H I 10H 

Offset of pointer to device request header 
_ Drive* _ 


IP 

flags 


CS 

DS 

SS 

ES 


I Segment of pointer to device request header' 


*0«A, 1 .iB, and so on 


Interrrupt returns no values. 


Version: Requires hardware device driver In CONFIG.SYS and MSCDEX.EXE In AUTOEXEC.BAT. 

Added to driver beginning with version 2.1. 

Source: MS-DOS Extensions (Microsoft Press), pages 99 through 100 

Microsoft MS-DOS CD-ROM Extensions 2.20, MSCDEX Function Requests, page 11 

See Also: 3.228. REQUESTHEADER Structure 

5.048. INT 2FH, CD-ROM Extension Functions Summary 
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Section 5: Other Interrupts. CD-ROM, Mouse, and EMS Support 


5.063. INT 2FH, CD-ROM DRIVE ERROR CODES 


Code 

Description 

OOH 

Wrlte-orotect violation 

01H 

Unknown unit 

02H 

Drive not readv 

03H 

Unknown command 

04H 

CRC error 

05H 

Bad reauest header lenoth 

06H 

Seek error 

07H 

Unknown media 

08H 

Sector not found 

09H 

Printer out of oaoer 

OAH 

Write fault 

OBH 

Read fault 

OCH 

General failure 

ODH 

RESERVED 

OEH 

RESERVED 

OFH 

Invalid disk chanae 


Note: Error code Is a word: bit 15 Is set, and code Is In LO byte (bits 0 through 7). 

Source: MS-DOS Extensions (Microsoft Press), page 100 

Microsoft MS-DOS CD-ROM Extensions 2.20, Device Driver Specification, page 6 


5.064. HIGH SIERRA CD-ROM DIRECTORY FORMAT 


Offset 

Lenath 

Description 

Comments 

0(0) 

bvte 

lenath of directory entry 

In bvtes 

1 (1) 


lenath of XAR in LBN 


2(2) 


LBN of data 


6(6) 


LBN of data 

in Motorola bvte order 

A (10) 




E(15) 

■ir.ii'.WM 



12(18) 

6bvtes 

date and time 


18(24) 

bvte 

file flaas 


19(25) 

bvte 

RESERVED 




Interleave size 


_1B(27) 


interleave skio factor 




volume set seauence number 

In Intel bvte order 



volume set seauence number 

In Motorola bvte order 


bvte 

lenath of name (n bvtes) 



n 

filename 

n=1-32 

21+n (33+n) 

0 or 1 

ODtional oaddina if n Is odd 


varies 

varies 

svstem-deoendent data 



Note: High Sierra and ISO 9660 formats differ slightly: 

• Two fields changed position. 

- All date and time fields have an extra byte In ISO 9660 to describe the 15-mlnute offset from GMT. 

Source: MS-DOS Extensions (Microsoft Press), page 96 

The Ins and Outs of ISO 9660 and High Sierra," Develop, July 1990 


See Also: 


5.065. ISO-9660 CD-ROM Directory Format 
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5.065. ISO-9660 CD-ROM DIRECTORY FORMAT 


Offset 

Lenath 

Descrloflon 

Comments 

0(0) 

bvte 

lenath of directory entry 

In bvtes 

1 (1) 

bvte 

lenath of XAR in LBN 


2f2) 

dbl word 

LBN of data 


6f6) 

dbl word 

LBN of data 


A (10) 

dbl word 

lenath of file 


E(15) 

dbl word 

lenath of data 


12f18) 

7 bvles 

date and time 


19(25) 

bvte 

file flaas 


1A(26) 

bvte 

Interleave size 


IB (27) 

bvte 

Interleave sKlo factor 


1C (29) 

word 

volume set seauence number 


1E(31) 

word 

volume set seauence number 


20 (32) 

bvte 

lenath of name (n bvtes) 


21 (33) 

n 

filename 

n=1-32 

21+n (33+n) 

Oorl 

ootional oaddlna If n Is odd 


varies 

varies 

svstem-deoendent data 



Note: High Sierra and ISO 9660 formats differ slightly: 

- Two fields changed position. 

- All date and time fields have an extra byte In ISO 9660 to describe the 15-mlnute offset from GMT. 

Source: MS-DOS Extensions (Microsoft Press), page 98 

Information Processing -- Volume and File Structure of CD-ROM for Information Interchange (ISO-9660), pages 
19 through 21 

The Ins and Outs of ISO 9660 and High Sierra," Develop, July 1990 


See Also: 


5.064. High Sierra CD-ROM Directory Format 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.066. INT 33H, MOUSE FUNCTIONS SUMMARY 


InteraiDt 

Function* 

Description 

Comments 

33H 

OOH (00) 

Mouse Reset and Status 

Also returns number of buttons on mouse 


01H (01) 

Show Cursor 



02H (02) 

Hide Cursor 



03H (03) 

Get Button Status and Mouse Position 



04H (04) 

Set Mouse Cursor Position 



05H (05) 

Get Button Press Information 



06H (06) 

Get Button Release Information 



07H (07) 

Set Mln/Max Horizontal Cursor Position 

Restricts mouse movement to window 


08H (08) 

Set Min/Max Vertical Cursor Position 

Restricts mouse movement to window 


09H (09) 

Set Graphics Cursor Block 



OAH (10) 

Set Text Cursor 



0BH(11) 

Read Mouse Motion Counters 



0CH(12) 

Set Interrupt Subroutine Call Mask & Address 



ODH 03) 

Set Light Pen Emulation On 



OEM (14) 

Set Light Pen Emulation Off 



OFH (15) 

Set Mickey to Pixel Ratio 



10H(16) 

Conditional Off 



13H(19) 

Set Double Speed Threshold 



14H (20) 

Swap Interrupt Subroutines 



15H (21) 

Get Mouse Driver State Storage Requirements 



16H (22) 

Save Mouse Driver State 



17H (23) 

Restore Mouse Driver State 



18H (24) 

Set Alternate Subroutine Call Mask & Address 



19H (25) 

Get User Alternate Interrupt Address 



1AH (26) 

Set Mouse Sensitivity 



IBM (27) 

Get Mouse Sensitivity 



1CH (28) 

Set Mouse Interrupt Rate 



1DH (29) 

Set CRT Page Number 



1EH (30) 

Get CRT Page Number 



1FH (31) 

Disable Mouse Driver 



20H (32) 

Enable Mouse Driver 



21H(33) 

Software Reset 



22H (34) 

Set Language for Messages 



23H (35) 

Get Language Number 



24H (36) 

Get Driver Version, Mouse Type, IRQ Number 



25H(37) 

Get General Driver Information 



26H(38) 

Get Maximum Virtual Coordinates 

Also returns mouse disabled flag 


27H(39) 

Get Screen/Cursor Masks & Mickey Counts 



28H(40) 

Set Video Mode 

Also sets font size 


29H(41) 

Enumerate Video Modes 



30H(42) 

Get Cursor Hotspot 

Also returns type of mouse 


31H(43) 

Load Acceleration Curves 



32H(44) 

Read Acceleration Curves 



33H(45) 

Set/Get Active Acceleration Curve 



35H(47) 

Mouse Hardware Reset 

Does, not reset software values 


36H(48) 

Set/Get Ballpoint Information 



37H(49) 

Get Minimum/Maximum Virtual Coordinates 



38H(50) 

Get Active Advanced Functions 



39H(51) 

Get Switch Settings 



40H(52) 

Get MOUSE.INI Location 

Returns oolnter to ASCIIZ strina 


*Value entered In AX register 

Source: Microsoft Mouse User's Guide, page 175 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 122 through 123 

See Also: 5.067 through 5.119 for Individual functions and data structures 




5.067. INT 33H, AX=00H - MOUSE RESET AND STATUS 


Prior to Itsuing INT 33H Upon Return from INT 33H 



*0=mouse not Installed; -1-mouse Installed and reset 
fNumber of buttons; always 2 for Microsoft Mouse 


Source: Microsoft Mouse User's Guide, pages 176 through 177 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 116 through 121 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 124 through 125 

See Also: 5.118. INT 33H, Mouse Driver Default Parameters 



Note: Cursor flag Is Incremented by this function; cursor Is displayed If the cursor 

flag has a value of 0 (default Is -1). 


Source: Microsoft Mouse User's Guide, page 176 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 122 through 123 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 125 through 126 


See Also: 


5.118. INT 33H, Mouse Driver Default Parameters 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.069. INT 33H, AX=02H - HIDE CURSOR 


Prior to Issuing INT 33H 


Upon Return from INT 33H 


Hlah Low 



Interrupt returns no values. 


Note: Cursor flag Is decremented by this function; cursor Is removed from screen. 

Source: Microsoft Mouse User's Guide, pages 178 through 179 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 124 through 125 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages TBD 

See Also: 5.078. INT 33H, Mouse Driver Default Parameters 


5.070. INT 33H, AX=03H - GET BUTTON STATUS AND MOUSE POSITION 

Prior to Issuing INT 33H Upon Return from INT 33H 


Hlah _Lgiv_ Hlah _ Low 


AX 

03H 

AX 


BX 


BX 

Button status* 

CX 


CX 

Horizontal position 

DX 


DX 

Vertical oosition 



SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




IP\ 

IP\ 1 

Haas 1 

Haas 1 1 



CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*Bit 0 represents left button; bit 1 represents right button. 

Note: A bit value of 1 represents a button held down (0=button up). 

Source: Microsoft Mouse User's Guide, page 179 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 126 through 128 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 128 through 130 

See Also: 5.071. INT 33H, AX»04H - Set Mouse Cursor Position 

5.072. INT 33H, AX=05H - Get Button Press Information 
5.073. INT 33H, AX^OGH - Get Button Release Information 


Mouse 
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5.071. INT 33H, AX=04H - SET MOUSE CURSOR POSITION 


Prior to losulng INT 33H 



Upon Return from INT 33H 
Interrupt returns no values. 


Note: • Position may be rounded to nearest values If screen Is not In high resolution mode. 

• Position must be within range for current video mode. 

• Cursor appears unless one of following Is true; 

- Function 1 hasnl yet displayed the cursor. 

- Function 2 hid the cursor. 

• Function 0 or 21H (33) hid the cursor during reset. 

- Cursor would appear In conditlonal-off region established by Function 10H (16). 

Source: Microsoft Mouse User's Guide, page 160 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 129 through 130 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 130 through 132 

See Also: 5.070. INT 33H, AX=03H -- Get Button Status and Mouse Postion 

5.072. INT 33H, AX=05H -- Get Button Press Information 
5.073. INT 33H, AX=06H -• Get Button Release Information 


5.072. INT 33H, AX=05H - GET BUTTON PRESS INFORMATION 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _ Low _ _ High _ Low 


AX 

05H 

AX 

Statust 

BX\ 

Button* 

BX 

Counts 

CX\ 


CX 

Horz Dositlon at last oress 

DX\ 


DX 

Vert Dosition at last oress 





SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP I I IP [ 

flags I I flags [ 


CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*0-left button, 1-right button 

fBIt 0 represents left button, bit 1 Is right button; value of 1-button down, 0-button up. 

§Count of button presses. In range of 0 to 65535, set to 0 after call 

Source: Microsoft Mouse User's Guide, page 161 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 131 through 133 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 132 through 134 

See Also: 5.070. INT 33H, AX-03H - Get Button Status and Mouse Position 

5.071. INT 33H. AX-04H - Set Mouse Cursor Position 
5.073. INT 33H, AX-06H - Get Button Release Information 
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5.075. INT 33H, AX=08H - SET MIN/MAX VERTICAL CURSOR POSITION 


Prior to iBtuIng INT 33H 


Upon Return from INT 33H 



Interrupt returns no values. 


Note: • Function restricts mouse movement to vertical coordinates specified. 

• If min value Is greater than max, the two values are swapped. 

Source: Microsoft Mouse User's Guide, page 184 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 139 through 140 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 138 through 140 

See Also: 5.074. INT 33H, AX=07H - Set Mln/Max Horizontal Position 


5.076. INT 33H, AX=09H - SET GRAPHICS CURSOR BLOCK 


Prior to Issuing INT 33H 


Upon Return from INT 33H 



Interrupt returns no values. 


Note: • Hot spot values may be within the range -128 through 127, though are usually 0 through 15. 

• Earlier versions required hot spot to bo between -16 and 15. 

Source: Microsoft Mouse User's Guide, page 185 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 141 through 146 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 140 through 145 

See Also: 5.077. INT 33H. AX-OAH - Sot Text Cursor 

5.117. INT 33H, Screen and Cursor Masks 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.077. INT 33H, AX=0AH - SET TEXT CURSOR 

Prior to Issuing INT 33H Upon Return from INT 33H 



Interrupt returns no values. 


*0=software cursor, 1 ^hardware cursor 

tScreen mask If software cursor; otherwise scan line start for hardware cursor 
§Cursor mask If software cursor; otherwise scan line end for hardware cursor 

Source: Microsoft Mouse User's Guide, page 187 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 147 through 148 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 145 through 147 

See Also: 5.076. INT 33H, AX=09H - Set Graphics Cursor Block 

5.117. INT 33H, Screen and Cursor Masks 


5.078. INT 33H, AX=0BH - READ MOUSE MOTION COUNTERS 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _ Low _ _ High _ Low 


AX 

OBH 

AX 


BX 


BX 


CX 


CX 

Horizontal count 

DX 


DX 

Vertical count 



SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




IP\ 1 

1 /PI 1 

flaos 1 1 

1 flags 1 1 



cs 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



Note: • Count values returned are the number of mickeys moved since last call to function. 

• A mickey Is 1/200 of an Inch for the 200 ppl mouse and 1/400 of an Inch for the 400 ppl mouse. 

• Count values are In range -32768 through 32767. 

Source: Microsoft Mouse User's Guide, page 188 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 149 through 150 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 147 through 148 


58S8 sa?58 §55?; 


Mouse 


5.079. INT 33H, AX=0CH - SET INTERRUPT SUBROUTINE CALL MASK AND ADDRESS 

Upon Return from INT 33H 
Interrupt returns no values. 


Segment of subroutine 


Prior to Issuing INT 33H 

_ High _Lowl 

_OCH_ 

Call mask 

_ Offset of subroutine 


Note: 


Source: 


• Call mask Is an Integer 


• Subroutine is passed I 


defined 

as follows: 


Bit 

Condition 


0 

Cursor position changes 


1 

Left button pressed 


2 

Left button released 


3 

Right button pressed 


4 

Right button released 


5-15 

NOT USED 


formatio 

n as follows: 


Rea 

Information 

AX 

Mask with condition bit set that triggered cali 

BX 

Button state (bit 0=left. 1=rloht) 

CX 

Horizontal cursor position 

DX 

Vertical cursor position 

SI 

Horizontal mouse counts (mickevs) 

Dl 

Vertical mouse counts (mickevs) 


Microsoft Mouse User's Guide, pages 169 through 190 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 151 through 157 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 149 through 154 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.080. INT 33H, AX=0DH - SET LIGHT PEN EMULATION ON 


Prior to Issuing INT 33H 


Upon Return from INT 33H 


AX 

BX 

CX 

DX 


High _ Low 

_ODH_ 


SP 

BP 

SI 

Dl 

IP 

flags 

CS 

DS 

SS 

ES 


Interrupt returns no values. 


Note: Function causes mouse to emulate light pen, as follows; 

- Pen Is down when both buttons are down. 

- Pen is off screen when both buttons are up. 

Source: Microsoft Mouse User's Guide, page 191 

Microsoft Mouse Programmer's Reference (Microsoft Press), page 158 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 155 through 156 

See Also: 5.081. INT 33H. AX=0EH - Set Light Pen Emulation Off 


5.081. INT 33H, AX=0EH - SET LIGHT PEN EMULATION OFF 


Prior to Issuing INT 33H 



Upon Return from INT 33H 
Interrupt returns no values. 


Note: Function disables light pen emulation. 

Source: Microsoft Mouse User's Guide, page 192 

Microsoft Mouse Programmer's Reference (Microsoft Press), page 159 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 156 through 157 

See Also: 5.080. INT 33H, AX=0DH - Set Light Pen Emulation On 
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5.082. INT 33H, AX=0FH - SET MICKEY/PIXEL RATIO 


Prior to Issuing INT 33H 


Upon Return from INT 33H 



Interrupt returns no values. 


Note: • Ratio values must be In range 1 through 32767. 

• Default horizontal value Is 6 mickeys per 8 pixels. 

• Default vertical value Is 16 mickeys per 8 pixels. 

• A mickey Is 1/200 of an Inch for the 200 ppl mouse and 1/400 for the 400 ppl mouse. 

Source: Microsoft Mouse User's Guide, page 193 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 160 through 161 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 157 through 158 


5.083. INT 33H, AX=10H - CONDITIONAL OFF 


Prior to Issuing INT 33H 

High _ 


fagsL 


Left X screen coord 


Upper v screen coord 


Right X screen coord 


Lower v screen coord 


Upon Return from INT 33H 
Interrupt returns no values. 


Note: Function defines region for updating: mouse cursor hidden when 

In this region, and you must use INT 33H, AX-01 H to turn It back on. 

Source: Microsoft Mouse User's Guide, page 193 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 162 through 163 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 159 through 160 

See Also: 5.068. INT 33H, AX-01 H - Show Cursor 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.088. INT 33H, AX=17H - RESTORE MOUSE DRIVER STATE 


Prior to Issuing INT 33H 


Upon Return from INT 33H 


Hlah Low 



Interrupt returns no values. 


Source: Microsoft Mouse Programmer's Reference (Microsoft Press), pages 177 through 178 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 171 through 172 

See Also: 5.086. INT 33H, AX=15H - Get Mouse Driver State Storage Requirements 

5.087. INT 33H, AX=16H - Save Mouse Driver State 


5.089. INT 33H, AX=18H - SET ALTERNATE SUBROUTINE CALL MASK AND ADDRESS 


Prior to Issuing INT 33H Upon Return from INT 33H 



*-1 If error occurred 


Note: 


The call mask value d 


Bit 

Condition 

0 

Cursor oosltlon chanaes 

1 

Left button Dressed 

2 

Left button released 

3 

Riaht button Dressed 

4 

Rioht button released 

5 

Shift Dressed with button oress or release 

6 

Ctrl Dressed with button oress or release 

7 

Alt Dressed with button oress or release 

8-15 

NOT USED 


(Continued) 


Mouse 
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5.089. INT33H. AX~18H -- SET ALTERNATE SUBROUTINE CALL MASK AND ADDRESS (continued) 

• Subroutine Is passed In formation as follows: _ 

Rea _ Information _ 

AX Mask with condition bit set that triggered call 

BX Button state (bit Deleft. 1 -rlahtt _ 

CX Horizontal cursor position _ 

DX Vertical cursor position _ 

SI Horizontal mouse counts (mickevst _ 

Dl IVertlcal mouse counts (mickevst 

Source: Microsoft Mouse Programmer's Reference (Microsoft Press), pages 179 through 184 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 172 through 177 


5.090. INT 33H, AX=19H - GET USER ALTERNATE INTERRUPT ADDRESS 


Prior to Issuing INT 33H 



Upon Return from INT 33H 

_ High _ Low 

_ Status* _ 

_ Segment of subroutine 

_ User Interrupt call mask 

_Offset of subroutine 


*•1 If no vector/mask, and then BX, CX, DX are 0. 


• The call mask value de scribes he mouse and keyboard condition, as follows: 

Bit _ Condition _ 

0 Cursor position changes _ 

1 Left button pressed _ 

2 Left button released _ 

3 Right button pressed _ 

4 Right button released _ 

5 Shift pressed with button press or release 

6 Ctrl pressed with button press or release _ 

7 Alt pressed with button press or release _ 

8-15 I NOT USED 

• Subroutine is passed In formation as follows: _ 

Rea Information 

AX Mask with condition bit set that triggered call 

BX Button state (bit 0=left. 1 =right) _ 

CX Horizontal cursor position _ 

DX Vertical cursor position _ 

SI Horizontal mouse counts (mickeys) _ 

Dl Ivertical mouse counts (mickevs) 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 177 through 179 
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5.093. INT 33H, AX=1CH - SET MOUSE INTERRUPT RATE 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 

IPl 
flags [ 


Prior to Issuing INT 33H 

High _ 


Upon Return from INT 33H 
Interrupt returns no values. 


'Maximum number of Interrupts per second, defi 


Value 

Interrupt Rate 

0 

No InterruDts allowed 

1 

30 InterruDts oer second 

2 

50 InterruDts Der second 

3 

100 InterruDts Der second 

4 

200 InterruDts Der second 

>4 

Not Defined fDO NOT USED 


Microsoft Mouse Programmer's Reference (Microsoft Press), pages 191 through 192 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 182 through 183 


5.094. INT 33H, AX=1DH - SET CRT PAGE NUMBER 


Prior to Issuing INT 33H 


Upon Return from INT 33H 



Interrupt returns no values. 


Source: Microsoft Mouse Programmer's Reference (Microsoft Press), page 193 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), page 184 

See Also: 5.095. INT 33H. AX-1 EH - Get CRT Page Number 

7.022. Video Adapter Memory Usage and Output Specifications 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.095. INT 33H, AX=1EH - GET CRT PAGE NUMBER 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _ Low _ _ High _ Low 


AX 

1EH 

AX 


BX 


BX 

CRT oaoe number 

CX 


CX 


DX 


DX 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




/PI 

/PI 1 

flags 1 

flags 1 1 



CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



Source: Microsoft Mouse Programmer's Reference (Microsoft Press), page 193 

Microsoft Mouse Programmer’s Reference 2nd Ed. (Microsoft Press), page 185 


See Also: 5.094. INT 33H, AX=1 DH - Set CRT Page Number 

7.022. Video Adapter Memory Usage and Output Specifications 


5.096. INT 33H, AX=1FH - DISABLE MOUSE DRIVER 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _ Low _ _ High _ Low 


AX 

1FH 

AX 

Status* 

BX 


BX 

Offset of old INT 33H vector 

CX 


CX 


DX 


DX 





SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 





CS 



DS 



SS 



ES 

Seament of old INT 33H vector 


*-1 Indicates an error occurred. 


Source: Microsoft Mouse Programmer's Reference (Microsoft Press), pages 195 through 196 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 186 through 187 


See Also: 


5.097. INT 33H, AX=20H - Enable Mouse Driver 
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5.097. INT 33H, AX=20H - ENABLE MOUSE DRIVER 


Prior to iBSuIng INT 33H 

High _ Low 


Upon Return from INT 33H 
Interrupt returns no values. 


Source: Microsoft Mouse Programmer's Reference (Microsoft Press), pages 197 through 198 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 187 through 188 

See Also: 5.096. INT 33H, AX=1 FH - Disable Mouse Driver 


5.098. INT 33H, AX=21H - SOFTWARE RESET 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _ Low _ _ High _ Low 


AX 

21H 

AX 

Status* 

BX 


BX 

2t 

CX 


CX 


DX 


DX 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




IP\ 

/PI 1 

flags 1 

flags 1 1 



CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



Indicates mouse driver Installed; 33 (21H) otherwise. 
tOnly If mouse driver Installed (see Status, above) 

Source: Microsoft Mouse Programmer's Reference (Microsoft Press), pages 198 through 199 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 188 through 190 


See Also: 


5.118. INT 33H, Mouse Driver Default Parameters 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.099. INT 33H, AX=22H » SET LANGUAGE FOR MESSAGES 


Prior to Issuing INT 33H 


Upon Return from INT 33H 


Hlah Low 



Interrupt returns no values. 


Value 

Lanauaae 

0 

Enolish 

1 

French 

2 

Dutch 

3 

German 

4 

Swedish 

5 

Finnish 

6 

Soanish 

7 

Portuauese 

8 

Italian 


Source: Microsoft Mouse Programmer's Reference (Microsoft Press), pages 200 through 201 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 190 through 191 


See Also: 


5.100. INT 33H, AX=23H - Get Language Number 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.102. INT 33H, AX=25H - GET GENERAL DRIVER INFORMATION 


Prior to Issuing INT 33H 


Upon Return from INT 33H 


High _Low_ _ High __ Low 


AX 

25H 

AX 

Status* 1 Number of MODS 

BX 


BX 

fCursor lock 

CX 


CX 

FInMouse code 

DX 


DX 

fMouse busy 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 





IP\ 


1 1 

fisos 1 

\ flags \ 

1 1 




CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



•Status bits: 

Bit 7 " driver type, 1 =sys, 0-com 

Bit 6 " O=non-lntegrated mouse driver, 1 =lntegrated mouse driver 
Bits 4-5 " cursor typo (ver 7.02 or later) 

00=software text cursor 
01 =hardware text cursor 
1 X=graphics cursor 

Bits 0-3 - Function 28 mouse Interrupt rate 

Version: Function available In mouse driver version 6.26 or later 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 194 through 196 


5.103. INT 33H, AX=26H - GET MAXIMUM VIRTUAL COORDINATES 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _ Low _ _ High _ Low 


AX 

26H 

AX 


BX 


BX 

Mouse disabled flaa* 

CX 


CX 

Absolute virtual X maximum 

DX 


DX 

Absolute virtual Y maximum 



SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




IP 1 

IP\ 1 

flags 1 

flags 1 1 



CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



•0=enabled, 1 -disabled 


Version: Function available In mouse driver version 6.26 or later 

Source: Microsoft Mouse Programmer’s Reference 2nd Ed. (Microsoft Press), pages 196 through 197 

See Also: 5.113. INT 33H, Get Minimum/Maximum Virtual Coordinates 
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5.104. INT 33H, AX=27H - GET SCREEN/CURSOR MASKS AND MICKEY COUNTS 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _ Low _ _ High _ Low 


AX 

27H 

AX 

Screen mask value or scan line start* 

BX 


BX 

Cursor mask value or scan line stoo* 

CX 


CX 

Raw horizontal mickev count 

DX 


DX 

Raw vertical mickev count 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 





IP\ 

1 IP\ 

1 1 

flags 1 

\ flags \ 

1 1 



CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*Avallable In mouse driver 7.02 or later 

Version: Function available In mouse driver version 6.26 or later 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 197 through 198 

See Also: 5.117. INT 33H, Screen and Cursor Masks 


5.105. INT 33H, AX=28H - SET VIDEO MODE 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _Loiv_ High _ Low 


AX 

28H 

AX 


BX 


BX 


CX 

Reauested video mode 

CX 

0 If successful; else reauested mode 

DX 

Font size. 0 for default* 

DX 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




IP\ 

1 /PI 1 

flags \ 

1 flags \ 1 


CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



‘High byte-y font size, low byte^ x font size 


Version: Function available In mouse driver version 7.00 or later 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 199 through 200 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.106. INT 33H, AX=29H - ENUMERATE VIDEO MODES 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _Loiv_ _ High _ Low 


AX 

29H 

AX 


BX 


BX 

Seoment of named strina* 

CX 

0 for first, <> 0 for next 

CX 

Video mode number 

DX 


DX 

Offset of named strlno* 



SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




IP\ 

IP\ 1 

flags \ 

flags 1 1 



CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*Segment:offset=0:0 means no named string returned. 

Version: Function available In mouse driver version 7.00 or later 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 200 through 201 


5.107. INT 33H, AX=30H - GET CURSOR HOTSPOT 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _ Low _ _ High _ f.oiv 


AX 

30H 

AX 

fCursor (Internal flaa) 

BX 


BX 

Horizontal cursor hot soot 

CX 


CX 

Vertical cursor hot soot 

DX 


DX 

Tvoe of mouse* 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 





/PI 



flags 1 

\ flags \ 





CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*Mouse type, as follows; 


Value 

Tvoe of mouse 

0 

none 

1 

bus 

2 

serial 

3 

inoort 

4 

IBM 

5 

Hewlett Packard 


Version: Function available In mouse driver version 7.02 or later 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 201 through 203 

See Also: 5.076. INT 33H, Set Graphics Cursor Block 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.110. INT 33H. AX=33H - SET/GET ACTIVE ACCELERATION CURVES 



Prior to Issuing INT 33H 




_ tm _ 

Low 


AX 

33H 

AX 

BX 

Curve number to become active* 

BX 

CX 


CX 

DX 


DX 





SP 


SP 

BP 


BP 

SI 


SI 

Dl\ 


Dl 





IP\ 



1 

flags \ 



1 flags 





CS 


CS 

DS 


DS 

SS 


SS 

ES 


ES 


*-1 to get current active acceleration curve number, a 
curve number. 


Upon Return from INT 33H 

_ High _ Low _ 

_ 0 If successful: -2 - bad curve number 

_ Current active acceleration curve 


Offset of 16-bvte ASCII string 


I Segment of 16-bvte ASCII string ~| 

number in the range of 1 through 4 to set the active 


Version: Function available In mouse driver version 7.00 or later 

Note: The ASCII string Is the name of the current active curve. It is not null terminated. 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 207 through 208 

See Also: 5.108. INT 33H, AX=31 H - Load Acceleration Curves 

5.109. INT 33H. AX=32H - Read Acceleration Curves 
5.119. INT 33H, Acceleration Curves 


5.111. INT 33H, AX=35H - MOUSE HARDWARE RESET 

Prior to Issuing INT 33H Upon Return from INT 33H 


High _Lovv_ _ High _ Low 


AX 

35H 

AX 

0 If error: -1 If successful 

BX 


BX 


CX 


CX 


DX 


DX 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




IP\ 

IPl 1 

flags 1 

flags 1 1 



CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



Note: Does NOT reset software values. 


Version: Function available In mouse driver version 7.02 or later 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 208 through 209 


Mouse 


5.112. INT 33H, AX=36H - SET/GET BALLPOINT INFORMATION 

Prior to iBoulng INT 33H Upon Return from INT 33H 


High __ _ High _ Low 


AX 

36H 

AX 

StatusS 

BX 

Rotation anolet 

BX 

Rotation anole 

CX 

0 ° oet. <>0 sett 

CX 

Primary btn mask'lSecondary btn mask* 

DX 


DX 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




IP\ 

IP\ 1 

flags 1 

Hags 1 1 



CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



tCX^O means query, prior value of BX Ignored 

fCXoO, BXirotatlon angle, CH^prlmary button mask, CL=secondary button mask 
§AX*-1 If Ballpoint not present: otherwise AL=state of buttons 
'Button mask>0 0 b1 b3 b2 b4 0 0 

Version: Function available in mouse driver version 7.05 or later 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 209 through 211 


5.113. INT 33H, AX=37H - GET MINIMUM/MAXIMUM VIRTUAL COORDINATES 


Prior to Issuing INT 33H 


Upon Return from INT 33H 


High _Lotv_ _ High _ Low 


AX 

37H 

AX 

Current virtual X minimum 

BX 


BX 

Current virtual Y minimum 

CX 


CX 

Current virtual X maximum 

DX 


DX 

Current virtual Y maximum 




SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 





IP\ 

1 'P\ 


flags l 

\ flags \ 





CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



Version: Function available In mouse driver version 7.05 or later 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 211 through 212 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.114. INT 33H, AX=38H - GET ACTIVE ADVANCED FUNCTIONS 


Prior to Issuing INT 33H Upon Return from INT 33H 



*AX Is a bit array, msbit for Function 37 ... Isbit for Function 52. 

Version: Function available In mouse driver version 7.05 or later 


Note: Bit=1 means supported, Bit=0 means not supported. 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 212 through 213 


5.115. INT 33H, AX=39H - GET SWITCH SETTINGS 

Prior to Issuing INT 33H Upon Return from INT 33H 



(Continued) 
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5.115. INT33H,AXm39H 
Version: 


Offset 

Contents 

Ranae 

0 

mouse tvoe (LO nibble! 

0-5 

0 

mouse Dort (HO nibble! 

0-4 

1 

lanauaae 

0-10 

2 

horizontal sensitivltv 

0-100 

3 

vertical sensitivltv 

0-100 

4 

double threshold 

0-100 

5 

ballistic cun/e 

1-4 

6 

InterruDt rate 

1-4 

7 

cursor override mask 

0-255 

6 

laotoD adjustment 

0-255 

9 

memory tvoe 

0-2 

10 

suoer VGA suoDort 

0-1 

11 

rotation anale 

0-359 

13 

orimarv button 

1-4 

14 

secondary button 

1-4 

15 

click lock enabled 

0-1 

16 

acceleration curve data 

(bytes 16-339! 


- GET SWITCH SETTINGS (continued) 

Function available In mouse driver version 7.05 or later 
Buffer Is formatted as follows: 


Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 213 through 215 


5.116. INT 33H, AX=40H - GET MOUSE.INI LOCATION 


Prior to Issuing INT 33H Upon Return from INT 33H 



•ASCII null terminated string that Is the full path to MOUSE.INI 

Version: Function available In mouse driver version 8.00 or later 


Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 215 through 216 
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5.117. INT 33H, SCREEN AND CURSOR MASKS 


Effect of Screen and Cursor Mask Combinations 






































‘Bytes are stored In reverse order. 

Source: Microsoft Mouse User's Guide, pages 165 through 166 

Microsoft Mouse Programmer's Reference (Microsoft Press), pages 93 through 98 
Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 91 through 94 

See Also: 7.032. CGA Character Attributes 


5.118. INT 33H, MOUSE DRIVER DEFAULT PARAMETERS 












BKl^^^^^^HHHHBBBBBBi 








HBIBf.'Hif TiiTlirilf.Tili1T!Trf 




























Source: Microsoft Mouse User's Guide, pages 176 through 177 

Microsoft Mouse Programmer's Reference (Microsoft Press), page 116 

Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), pages 124 through 125 


See Also: 


5.067. INT 33H, AX=00H - Mouse Reset and Status 
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5.119. INT 33H, ACCELERATION CURVES 


Part of Table 

Offset 

(decimal) 

Length 
(In bvtes) 

Description 

Cun/e Lengths 

0 

1 

Number of counts/factors In first curvet 

1 

1 

Number of counts/factors In second curvet 

2 

1 

Number of counts/factors In third curvet 

3 

1 

Number of counts/factors In fourth curvet 

Mouse Counts 

4 

32 

Array of counts for first curve 

36 

32 

Array of counts for second curve 

68 

32 

Array of counts for third curve 

100 

32 

Array of counts for fourth curve 

Scale Factors 

132 

32 

Array of scale factors for first curve 

164 

32 

Array of scale factors for second cun/e 

196 

32 

Array of scale factors for third curve 

228 

32 

Array of scale factors for fourth curve 

Curve Names 

260 

16 

ASCII strina for first curve* 

276 

16 

ASCII strina for second curve* 

292 

16 

ASCII strina for third curve* 

308 

16 

ASCII strina for fourth curve* 


*Not null terminated 

tValues should be In range of 1-32. 

Version: Function available In mouse driver 7.05 or later 

Source: Microsoft Mouse Programmer's Reference 2nd Ed. (Microsoft Press), page 203 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.120. INT 67H, EXPANDED MEMORY MANAGER FUNCTIONS SUMMARY 


InterruDt 

Function* 

Descrlotlon 

Comments 

67H 

40H (64) 

Get status 

Original EMS 


41H(65) 

Get page frame address 

Original EMS 


42H (66) 

Get page count 

Original EMS 


43H (67) 

Allocate pages 

Original EMS 


44H (66) 

Map memory 

Original EMS 


45H (69) 

Deallocate pages 

Original EMS 


46H (70) 

Get version 

Original EMS 


47H (71) 

Save page map 

Original EMS 


48H (72) 

Restore page map 

Original EMS 


49H (73) 

RESERVED 

Original EMS 


4AH (74) 

RESERVED 

Original EMS 


4BH (75) 

Get handle count 

Original EMS 


4CH (76) 

Get page count for a handle 

Original EMS 


4DH (77) 

Get page counts for all handles 

Original EMS 


4EH,0 (78,0) 

Get map 

Original EMS 


4EH,1 (78,1) 

Set map 

Original EMS 


4EH,2 (78,2) 

Swap map 

Original EMS 


4EH,3 (78,3) 

Get size 

Original EMS 


4FH, 0 (79,0) 

Save partial page map 

Added with 4.0t 


4FH, 1 (79,1) 

Restore partial page map 

Added with 4.0t 


4FH, 2 (79,2) 

Get size of partial page-map Info 

Added with 4.Of 


50H, 0 (80,0) 

Map multiple pages by number 

Added with 4.0t 


50H, 1 (80,1) 

Map multiple pages by address 

Added with 4.0t 


51H(81) 

Reallocate pages for handle 

Added with 4.0t 


52H, 0 (82,0) 

Get handle attribute 

Added with 4.0t 


52H, 1 (82,1) 

Set handle attribute 

Added with 4.0t 


52H, 2 (82,2) 

Get attribute capability 

Added with 4.0t 


53H, 0 (83,0) 

Get handle name 

Added with 4.0t 


53H, 1 (83,1) 

Set handle name 

Added with 4.0t 


54H, 0 (84,0) 

Get all handle names 

Added with 4.0t 


54H, 1 (84,1) 

Search for handle name 

Added with 4.0t 


54H, 2 (84,2) 

Get total handles 

Added with 4.0t 


55H, 0/1 (85, 0/1) 

Map pages and Jump 

Added with 4.0t 


56H, 0/1 (86, 0/1) 

Map pages and call 

Added with 4.0t 


56H, 2 (86,2) 

Get stack space for map page and call 

Added with 4.0t 


57H, 0 (87,0) 

Move memory region 

Added with 4.0t 


57H, 1 (87,1) 

Exchange memory regions 

Added with 4.0t 


58H, 0 (88,0) 

Get addresses of mappable pages 

Added with 4.0t 


58H, 1 (88,1) 

Get number of mappable pages 

Added with 4.0t 


59H, 0 (89,0) 

Get hardware configuration 

Added with 4.0t 


59H, 1 (89,1) 

Get number of raw pages 

Added with 4.0t 


5AH, 0 (90,0) 

Allocate handle and standard pages 

Added with 4.0t 


5AH, 1 (91,1) 

Allocate handle and raw pages 

Added with 4.0t 


5BH, 0 (92,0) 

Get alternate map registers 

Added with 4.0t 


5BH, 1 (92,1) 

Set alternate map registers 

Added with 4.0t 


5BH, 2 (92,2) 

Get size of alt map register save area 

Added with 4.0t 


5BH, 3 (92,3) 

Allocate alternate map register set 

Added with 4.0t 


5BH, 4 (92,4) 

Deallocate alternate map register set 

Added with 4.0t 


5BH, 5 (92,5) 

Allocate DMA register set 

Added with 4.0t 


5BH, 6 (92,6) 

Enable DMA on alt map register set 

Added with 4.0t 


5BH, 7 (92,7) 

Disable DMA on alt map register set 

Added with 4.0t 


5BH, 8 (92,8) 

Deallocate DMA register set 

Added with 4.0t 


5CH (93) 

Prepare EMM for warm boot 

Added with 4.0t 


5DH, 0 (94,0) 

Enable EMM OS functions 

Added with 4.0t 


5DH, 1 (94,1) 

Disable EMM OS functions 

Added with 4.0t 


50H, 2 (94,2) 

Release access key 

Added with 4.0t 


60H 

Get physical window array 

EEMS only§ 


68H 

Get system physical window array 

EEMS oniy§ 


69H 

Map page Into window 

EEMS only§ 


6AH,0 

Get system map 

EEMS only§ 


6AH,1 

Set system map 

EEMS only§ 


6AH,2 

Swap system map 

EEMS only§ 


6AH,3 

Get map size 

EEMS only§ 


6AH,4 

Set standard mapping 

EEMS only§ 


6AH,5 

Set alternate mapping 

EEMS only§ 


6AH.6 

Deallocate Initial oaoes 

EEMS onlv$ 


‘First number Is AH value, second number (If any) Is AL value. 

fin 1987 MIcrosoft/Intel/Lotus extended EMS to handle many EEMS and additional functions. 
§ASrs extension of the original EMS, now obsolete 


(Continued) 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.123. INT 67H, AH=42H - GET PAGE COUNT 


Prior to Issuing INT 67H Upon Return front INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 617 

MS-DOS Extensions (Microsoft Press), page 33 

Expanded Memory Specification Version 4.0 (Intel), pages 3-7 through 3-8 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.159. INT 67H, AH=59H, AL=01H - Get Number of Raw Pages 
5.185. INT 67H, Expanded Memory Manager Error Codes 


5.124. INT 67H, AH=43H - ALLOCATE PAGES 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 617 through 618 

MS-DOS Extensions (Microsoft Press), pages 33 through 34 
Expanded Memory Specification Version 4.0 (Intel), pages 3-9 through 3-11 

5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.160. INT 67H, AH=5AH, AUOOH - Allocate Handle and Standard Pages 

5.161. INT 67H, AH=5AH, AL=01H - Allocate Handle and Raw Pages 
5.185. INT 67H, Expanded Memory Manager Error Codes 


See Also: 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.127. INT 67H, AH=46H - GET EMM VERSION 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tHO nibble Is BCD-coded major version number, LO nibble is BCD-coded minor version number. 


Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 619 through 620 

MS-DOS Extensions (Microsoft Press), page 36 

Expanded Memory Specification Version 4.0 (Intel), pages 317 through 218 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.128. INT 67H, AH=47H - SAVE PAGE MAP 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 620 i 

MS-DOS Extensions (Microsoft Press), pages 36 through 37 
Expanded Memory Specification Version 4.0 (Intel), pages 3-19 through 3-20 


See Also: 


5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.124. INT 67H, AH=43H - Allocate Pages 

5.185. INT 67H, Expanded Memory Manager Error Codes 




LIM (Lot us/1niell Microsoft) EMS (Expanded Memory Specification) 
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5.129. INT 67H, AH=48H - RESTORE PAGE MAP 


Prior to Issuing INT 67H Upon Return trom INT 67H 



*00^00 error (otherwise see 5.165. INT 67H, Expanded Memory Manager Error Codes) 


Note: Function Is used after an INT 67H, AH=47H call. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 620 through 621 

MS-DOS Extensions (Microsoft Press), page 37 

Expanded Memory Specification Version 4.0 (Intel), pages 3-21 through 3-22 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.124. INT 67H, AH=43H - Allocate Pages 
5.128. INT 67H, AH=47H - Save Page Map 
5.185. INT 67H, Expanded Memory Manager Error Codes 


5.130. INT 67H, AH=4BH - GET HANDLE COUNT 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tOnly if AH-0; If BX - 0, EMM Is idle (not In use); never greater than 255. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 621 through 622 

MS-DOS Extensions (Microsoft Press), page 38 

Expanded Memory Specification Version 4.0 (Intel), pages 3-25 through 3-26 


See Also: 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.131. INT 67H, AH=4CH - GET PAGE COUNT FOR HANDLE 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tOnly If AH-0; logical pages In range of 1 through 512 (version 3), 0 through 2048 (version 4). 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 622 

MS-DOS Extensions (Microsoft Press), page 39 

Expanded Memory Specification Version 4.0 (Intel), pages 3-27 through 3-28 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.132. INT 67H, AH=4DH - GET PAGE COUNTS FOR ALL HANDLES 

Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tOnly If AH»0; values range between 0 and 255. 


Note: Array Is a 1024-byte area which will be tilled with two words for each 

handle being used (first word Is handle number, second is number of pages 
associated with it). 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 623 

MS-DOS Extensions (Microsoft Press), pages 39 through 40 
Expanded Memory Specification Version 4.0 (Intel), pages 3-29 through 3-30 


See Also: 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.131. INT 67H, AH-4CH - Get Page Count for Handle 
5.165. INT 67H, Expanded Memory Manager Error Codes 




LIM (Lotus! Intel I Microsoft) EMS (Expanded Memory Specification) 
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Note: • Array Is a reserved area which will be filled with two words for each handle 

being used (first word Is handle number, second Is number of pages 
associated with It). 

• Find size of array by using Function 4EH, AL=03H. 


Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 623 through 624 

MS-DOS Extensions (Microsoft Press), page 40 

Expanded Memory Specification Version 4.0 (Intel), pages 3-31 through 3-32 


See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.136. INT 67H, AH=4EH, AL=03H - Get Page Map Array Size 
5.105. INT 67H, Expanded Memory Manager Error Codes 


5.134. INT 67H, AH=4EH, AL=01H - SET PAGE MAP 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Version: Added to EMM beginning with version 3.2. 

Note: Array Is state of mapping registers previously obtained by a call to Function 4EH, OOH or 4EH, 02H. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 624 

MS-DOS Extensions (Microsoft Press), page 41 

Expanded Memory Specification Version 4.0 (Intel), pages 3-33 through 3-34 

5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.133. INT 67H, AH-4EH. AL-OOH - Get Page Map 
5.135. INT 67H, AH-4EH. AL-02H - Swap Page Map 
5.185. INT 67H, Expanded Memory Manager Error Codes 


See Also: 
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5.137. INT 67H, AH=4FH, AL=OOH - SAVE PARTIAL PAGE MAP 

Prior to Itsuing INT 67H Upon Return from INT 67H 


High __ Low _ _ High __ Low 


AX 

4FH 

OOH 

AX 

Status* 1 

BX 



BX 


CX 



CX 

1 

DX 



DX 

1 






SP 


SP 


BP 


BP 


SI 

Offset of Dointer to mao list 

SI 


Dl 

Offset of DOinter to mao state buffer 

Dl 

Offset of DOInter to filled In buffer (if AH=0t 


IP\ I IP[ 

flags I I flags [ 


CS 


CS 


DS 

Seoment of oolnter to mao list 

DS 


SS 


SS 


ES 

Seoment of oolnter to mao state buffer 

ES 

Seoment of oolnter to filled In buffer (if AH=0) 


^OO^no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 

Version: Added to EMM beginning with version 4.0. 

Note: Determine size of map state buffer using Function 4FH, 02H. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 625 through 626 

MS-DOS Extensions (Microsoft Press), page 43 

Expanded Memory Specification Version 4.0 (Intel), pages 3-39 through 3-41 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.139. INT 67H, AH=4FH, AL=02H -- Get Size of Partial Page Map Information 
5.185. INT 67H, Expanded Memory Manager Error Codes 


5.138. INT 67H, AH=4FH, AL=01H - RESTORE PARTIAL PAGE MAP 


Prior to Issuing INT 67H Upon Return from INT 67H 



High 

Low 


tm _ 

Low 

AX 

4FH 

01H 

AX 

Status* 1 

BX 



BX 


CX 



CX 

1 

DX 



DX 

1 







SP 


SP 


BP 


BP 


SI 

Offset of oolnter to oaoe mao buffer 

SI 


Dl 


Dl 



=\ 


CS 


CS 


DS 

Seoment of oolnter to oaoe mao buffer 

DS 


SS 


SS 


ES 


ES 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 

Version: Added to EMM beginning with version 4.0. 

Note: Determine size of map state buffer using Function 4FH, 02H. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 626 

MS-DOS Extensions (Microsoft Press), pages 43 through 44 
Expanded Memory Specification Version 4.0 (Intel), pages 3-42 through 3-43 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.139. INT 67H. AH-4FH, AL-02H - Get Size of Partial Page Map Information 
5.185. INT 671-i, Expanded Memory Manager Error Codes 






LIM (Lotus/Intel/Microsoft) EMS (Expanded Memory Specification) 
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5.141. INT 67H, AH=:50H, AL=01H - MAP MULTIPLE PAGES BY ADDRESS 


Prior to Issuing INT 67H 


Upon Return from INT 67H 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 



IP I ■■ ■■■■ZZ] IP [ 

flags I_I flags \_ 


cs 


CS 


DS 

Seament of oolnter to buffer 

DS 


SS 


SS 


ES 


ES 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 

Version: Added to EMM beginning with version 4.0. 

Note: Buffer contains dbl word entries for pages to be mapped (first word of 

each entry Is logical EMM page number, second word of each 
entry Is physical page number). 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 627 through 628 

MS-DOS Extensions (Microsoft Press), pages 45 through 46 
Expanded Memory Specification Version 4.0 (Intel), pages 3-51 through 3-53 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.140. INT 67H, AH=50H, AL=00H - Map Multiple Pages by Number 
5.165. INT 67H, Expanded Memory Manager Error Codes 


5.142. INT 67H, AH=51H - REALLOCATE PAGES FOR HANDLE 

Prior to Issuing INT 67H Upon Return from INT 67H 


High __Low_ _ High __ Low 


AX 

51H 1 

AX 

Status* 1 

BX\ 

New number of oaaes 

BX 

Number of oaaes 

CX\ 

1 

CX 

- 

DX\ 

EMM oaae handle 

DX 

__ 



SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




IP\ 1 

1 /PI 1 

flags 1 1 

1 flsps \ 1 



CS 


cs 


DS 


DS 


SS 


SS 


ES 


ES 



*00-no error (otherwise see 5.105. INT 67H, Expanded Memory Manager Error Codes) 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 628 

MS-DOS Extensions (Microsoft Press), page 46 

Expanded Memory Specification Version 4.0 (Intel), pages 3-55 through 3-56 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 

5.143. INT 67H, AH=52H, AL=OOH - GET HANDLE ATTRIBUTE 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tOOH=volatlle, 01H=non-volatile 


Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 629 

MS-DOS Extensions (Microsoft Press), page 47 

Expanded Memory Specification Version 4.0 (Intel), pages 3-58 through 3-59 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.144. INT 67H, AH=52H, AL=01H - Set Handle Attribute 
5.185. INT 67H, Expanded Memory Manager Error Codes 


5.144. INT 67H, AH=52H, AL=01H - SET HANDLE ATTRIBUTE 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
t00H=volatlle, 01H>=non-volatlle 


Note: Use Function 52H, 02H to determine If hardware can support non-volatile pages. 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 629 

MS-DOS Extensions (Microsoft Press), pages 47 through 48 
Expanded Memory Specification Version 4.0 (Intel), pages 3-60 through 3-61 

5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.143. INT 67H, AH.52H, AL-OOH - Get Handle Attribute 
5.145. INT 67H, AH-52H, AL-02H - Get Attribute Capability 
5.165. INT 67H, Expanded Memory Manager Error Codes 


See Also: 



UM (Lotus! Intel I Microsoft) EMS (Expanded Memory Specification) 
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5.145. INT 67H, AH=52H, AL=02H - GET ATTRIBUTE CAPABILITY 



Prior to Issuing INT 67H 


Upon Return from INT 67H 


Hlah 

Low 


Hlah 

Low 

AX 

52H 

02H 

AX 

Status* 

Caoabllltvt 

BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP\ 



1 IP\ 



flags \ 



1 flags 









CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*00=no error (otherwise see 5.165. INT 67H, Expanded Memory Manager Error Codes) 
tOOH<iVolatile, OlH^non-volatlle 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 630 

MS-DOS Extensions (Microsoft Press), page 48 

Expanded Memory Specification Version 4.0 (Intel), pages 3-62 through 3-63 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.143. INT 67H, AH=52H, AL=00H - Get Handle Attribute 

5.144. INT 67H, AH=52H, AL=01H - Set Handle Attribute 
5.105. INT 67H, Expanded Memory Manager Error Codes 


5.146. INT 67H, AH=53H, AL=00H - GET HANDLE NAME 


Prior to Issuing INT 67H Upon Return from INT 67H 



Hlah 

Low 


Hlah 

Low 

AX 

53H 

OOH 

AX 

Status* 


BX 



BX 



CX 



CX 



DX 

EMM page handle 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 

Offset of Dointer to 0-bvte name buffer 

Dl 

Offset of filled In name buffer 


IP I I IP [ 

flags I I flags [ 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of oolnter to 8-bvte name buffer 

ES 

Seament of filled In name buffer 


‘00>no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 630 

MS-DOS Extensions (Microsoft Press), pages 40 through 49 
Expanded Memory Specification Version 4.0 (Intel), pages 3-64 through 3-65 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.147. INT 67H, AH-53H, AL-01H - Set Handle Name 
5.146. INT 67H, AH-54H, AL-OOH - Get All Handle Names 
5.185. INT 67H, Expanded Memory Manager Error Codes 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.147. INT 67H, AH=53H, AL=01H - SET HANDLE NAME 


Prior to Issuing INT 67H Upon Return from INT 67H 



Hlah 

Low 


High 

Low 

AX 

53H 

01H 

AX 

Status* 


BX 



BX 



CX 



CX 



DX 

EMM oaoe handle 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 

Offset of pointer to 8-bvte name buffer 

Dl 



IP I I IP [ 

flags I I flags L 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seoment of pointer to 8-bvte name buffer 

ES 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 

Version: Added to EMM beginning with version 4.0. 

Note: Handle name may be any 8 characters other than 8 zeroes (RESERVED). 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 631 

MS-DOS Extensions (Microsoft Press), pages 49 through 50 
Expanded Memory Specification Version 4.0 (Intel), pages 3-66 through 3-67 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.146. INT 67H, AH=53H, AL=00H - Get Handle Name 
5.148. INT 67H, AH=54H, AL=00H - Get All Handle Names 
5.185. INT 67H, Expanded Memory Manager Error Codes 


5.148. INT 67H, AH=54H, AL=00H - GET ALL HANDLE NAMES 


Prior to Issuing INT 67H Upon Return from INT 67H 



Hlah 

Low 


High 

Low 

AX 

54H 

OOH 

AX 

Status* 

Number active handles 

BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 

Offset of pointer to name buffert 

Dl 

Offset to filled In name buffer Of AH=0) 



CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seoment of pointer to name buffert 

ES 

Seoment of filled In name buffer (if AH=0) 


*00ano error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tName buffer consists of series of 10-byte entries: 

First word - EMM handle 
Next 8 bytes » handle name 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 631 through 632 

MS-DOS Extensions (Microsoft Press), page 50 

Expanded Memory Specification Version 4.0 (Intel), pages 3-68 through 3-70 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.146. INT 67H, AH.53H, AL>00H - Get Handle Name 

5.147. INT 67H, AH-53H, AL-01H - Set Handle Name 
5.185. INT 67H, Expanded Memory Manager Error Codes 




UM (Lotuslintel/Microsoft) EMS (Expanded Memory Specification) 
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5.149. INT 67H, AH=54H, AL=01H - SEARCH FOR HANDLE NAME 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 632 

MS-DOS Extensions (Microsoft Press), page 51 

Expanded Memory Specification Version 4.0 (Intel), pages 3-71 through 3-72 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.150. INT 67H, AH=54H, AL=02H - GET TOTAL HANDLES 


Prior to Issuing INT 67H 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 

IP[ 
flags [ 

CS 

DS 

SS 

ES 


Upon Return from INT 67H 



/PI 
flags [ 



CS 



DS 



SS 



ES 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 632 

MS-DOS Extensions (Microsoft Press), page 51 

Expanded Memory Specification Version 4.0 (Intel), pages 3-73 through 3-74 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.146. INT 67H, AH-53H, AL-OOH - Get Handle Name 

5.147. INT 67H, AH-53H, AL-01H - Set Handle Name 
5.185. INT 67H, Expanded Memory Manager Error Codes 



5-86 _ Section 5: Other Interrupts, CD-ROM, Mouse, and E MS Support 

5.151. INT 67H, AH=55H - MAP PAGES AND JUMP 


Prior to Issuing INT 67H Upon Return from INT 67H 



Hlah 

Low 


Hlah 

Low 

AX 

55H 

Functlont 

AX 

Status* 


BX 



BX 



CX 



CX 



DX 

EMM oaoe handle 

DX 









SP 


SP 


BP 


BP 


SI 

Offset of Dointer to buffers 

SI 


Dl 


Dl 




CS 


CS 


DS 

Seament of oolnter to buffers 

DS 


SS 


SS 


ES 


ES 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tOOH=map using page numbers; 01 H=map using page segments 
§Buffer contains following Information; 
dbl Wordstar pointer to Jump target 
byte=number of pages to map before jump 
dbl Wordstar pointer to map list 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 633 

MS-DOS Extensions (Microsoft Press), page 52 

Expanded Memory Specification Version 4.0 (Intel), pages 3-75 through 3-77 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 






5-88 _ Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Suppo rt 

5.154. INT 67H, AH=57H, AL=OOH - MOVE MEMORY REGION 


Prior to Issuing INT 67H Upon Return from INT 67H 



High 

Low 


Hlah 

Low 

AX 

57H 

OOH 

AX 

Status* 


BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 

Offset of Dointer to buffert 

SI 


Dl 


Dl 



CS 


CS 


DS 

Seoment of oolnter to buffert 

DS 


SS 


SS 


ES 


ES 



*00=no error (otherwise see 5.165. INT 67H, Expanded Memory Manager Error Codes) 
fBuffer formatted as follows: 
dbl word>reglon length In bytes 

byte=source memory type (OOH for conventional memory, 01H for expanded memory) 

word=source memory handle 

word=source memory offset 

word=source memory segment or logical page number 

byte=target memory type (OOH for conventional memory, 01H for expanded memory) 

word=target memory handle 

word=target memory offset 

word°:target memory segment or logical page number 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 635 

MS-DOS Extensions (Microsoft Press), pages 54 through 55 
Expanded Memory Specification Version 4.0 (Intel), pages 3-86 through 3-91 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 
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5.155. INT 67H, AH=57H, AL=01H - EXCHANGE MEMORY REGIONS 


Prior to iBMUing INT 67H Upon Return from INT 67H 





CS 


Seoment of oolnter to buffert 

DS 



SS 



ES 



*00=no error (otherwise see 5.105. INT 67H, Expanded Memory Manager Error Codes) 
tBuffer formatted as follows: 
dbl word-region length In bytes 

byte-source memory type (OOH for conventional memory, 01H for expanded memory) 

word=source memory handle 

word=source memory offset 

word-source memory segment or logical page number 

byte-target memory type (OOH for conventional memory, 01H for expanded memory) 

word-target memory handle 

word-target memory offset 

word-target memory segment or logical page number 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 635 through 636 

MS-DOS Extensions (Microsoft Press), pages 55 through 56 
Expanded Memory Specification Version 4.0 (Intel), pages 3-92 through 3-97 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 




5-90 


Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.156. INT 67H, AH=58H, AL=00H - GET ADDRESSES OF MAPPABLE PAGES 


Prior to Issuing INT 67H Upon Return from INT 67H 



•00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
fBuffer formatted as series of double-word entries: 

First dbl word^page's segment base address 
Second dbl word=physlcal page number 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 636 through 637 

MS-DOS Extensions (Microsoft Press), pages 56 through 57 
Expanded Memory Specification Version 4.0 (Intel), pages 3-98 through 3-100 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.157. INT 67H, AH=58H, AL=01H - GET NUMBER OF MAPPABLE PAGES 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 637 

MS-DOS Extensions (Microsoft Press), page 57 

Expanded Memory Specification Version 4.0 (Intel), pages 3-101 through 3-102 


See Also: 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.165. INT 67H, Expanded Memory Manager Error Codes 
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5.158. INT 67H, AH=59H, AL=OOH - GET HARDWARE CONFIGURATION 


Prior to losulng INT 67H Upon Return from INT 67H 



Hlah 

Low 


Hlah 

Low 

AX 

59H 

OOH 

AX 

Status* 


BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 

Offset of DOinter to buffert 

Dl 

Offset of pointer to filled In buffer (If AH=0) 



CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of oolnter to buffert 

ES 

Seament of pointer to filled In buffer (if AH=01 


*00-no error (otherwise see 5.185. INT 67I-I, Expanded Memory Manager Error Codes) 
tBuffer formatted as follows: 
word^slze of raw EMM pages (In paragraphs) 
word-number of alternate register sets 
word-size of mapping-context save area (In bytes) 
word-number of register sets that can be assigned 

word-OMA operation type (0-DMA with alt register sets; 1-only one DMA register set) 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 637 through 638 

MS-DOS Extensions (Microsoft Press), pages 57 through 58 
Expanded Memory Specification Version 4.0 (Intel), pages 3-103 through 3-106 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.159. INT 67H, AH=59H, AL=01H - GET NUMBER OF RAW PAGES 


Prior to Issuing INT 67H 



Hlah 

Low 

AX 

59H 

01H 

BX 



CX 



DX 




SP 

BP 

SI 

Dl 


IP[ 
flags [ 


CS 

DS 

SS 

ES 


Upon Return from INT 67H 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 

Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 638 

MS-DOS Extensions (Microsoft Press), pages 58 through 59 
Expanded Memory Specification Version 4.0 (Intel), pages 3-107 through 3-108 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS S upport 

5.160. INT 67H, AH=5AH, AL=00H - ALLOCATE HANDLE AND STANDARD PAGES 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.165. INT 67H, Expanded Memory Manager Error Codes) 


Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 638 through 639 

MS-DOS Extensions (Microsoft Press), page 59 

Expanded Memory Specification Version 4.0 (Intel), pages 3-109 through 3-111 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.161. INT 67H, AH=5AH, AL=01H -- ALLOCATE HANDLE AND RAW PAGES 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00>no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Version: Added to EMM beginning with version 4.0. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 639 

MS-DOS Extensions (Microsoft Press), page 60 

Expanded Memory Specification Version 4.0 (Intel), pages 3-109 through 3-111 


See Also: 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 
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5.162. INT 67H, AH=5BH, AL=OOH » GET ALTERNATE MAP REGISTERS 


Prior to Issuing INT 67H Upon Return from INT 67H 



Hlah 

Low 


Hlah 

Low 

AX 

5BH 

OOH 

AX 

Status* 


BX 



BX 


Current set number or set 

CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 

Offset of Dointer to alt mao reolster save areat 


IP\ IP[ 

Hags \ I flags [ 



CS 



DS 



SS 



ES 

Seament of pointer to alt mao reolster save areat 


*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tOnly If BL-0 (alt register set not active) 

Version: Added to EMM beginning with version 4.0. 

Note: This function Is Intended for operating system use only. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 639 through 640 

MS-DOS Extensions (Microsoft Press), pages 60 through 61 
Expanded Memory Specification Version 4.0 (Intel), pages 3-114 through 3-116 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.163. INT 67H, AH=5BH, AL=01H - SET ALTERNATE MAP REGISTERS 


Prior to Issuing INT 67H Upon Return from INT 67H 



Hlah 

Low 


Hlah 

Low 

AX 

5BH 

01H 

AX 

Status* 


BX 


Current set number or set 

BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 

Offset of DoInter to alt mao reolster save areat 

Dl 



IP I ~| IP [ 

Hags I ~1 Hags [ 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of oolnter to alt mao reolster save areat 

ES 



*00-no error (othenvise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tOnly If BL-0 (alt register set not active) 

Version: Added to EMM beginning with version 4.0. 

Note: This function Is Intended for operating system use only. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 640 

MS-DOS Extensions (Microsoft Press), pages 61 through 62 
Expanded Memory Specification Version 4.0 (Intel), pages 3-117 through 3-119 


See Also: 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.164. INT 67H, AH=5BH, AL=02H - GET SIZE OF ALTERNATE MAP REGISTER SAVE AREA 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tin bytes 


Version: Added to EMM beginning with version 4.0. 

Note: This function is intended for operating system use only. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 641 

MS-DOS Extensions (Microsoft Press), page 62 

Expanded Memory Specification Version 4.0 (Intel), pages 3-120 through 3-121 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.165. INT 67H, AH=5BH, AL=03H - ALLOCATE ALTERNATE MAP REGISTER SET 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
Version: Added to EMM beginning with version 4.0. 


Note: This function is Intended for operating system use only. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 641 

MS-DOS Extensions (Microsoft Press), pages 62 through 63 
Expanded Memory Specification Version 4.0 (Intel), pages 3-122 through 3-124 


See Also: 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 
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5.166. INT 67H, AH=5BH, AU04H - DEALLOCATE ALTERNATE MAP REGISTER SET 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Version: Added to EMM beginning with version 4.0. 

Note: This (unction Is Intended for operating system use only. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 642 

MS-DOS Extensions (Microsoft Press), page 63 

Expanded Memory Specification Version 4.0 (Intel), pages 3-125 through 3-126 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.167. INT 67H, AH=5BH, AL=05H - ALLOCATE DMA REGISTER SET 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tOnly If AH-0 on return 


Version: Added to EMM beginning with version 4.0. 

Note: This function Is Intended for operating system use only. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 642 

MS-DOS Extensions (Microsoft Press), page 64 

Expanded Memory Specification Version 4.0 (Intel), pages 3-127 through 3-128 


See Also: 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.168. INT 67H, AH=5BH, AL=06H - ENABLE DMA ON ALTERNATE MAP REGISTER SET 



Prior to Issuing INT 67H 


Upon Return from INT 67H 


High 

Low 


High 

Low 

AX 

5BH 

06H 

AX 

Status* 


BX 


Alt mao reolster set 

BX 



CX 



CX 



DX 


DMA channel 

DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP 






flags \ 



1 flags \ 









CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Version: Added to EMM beginning with version 4.0. 

Note: This function is Intended for operating system use only. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 643 

MS-DOS Extensions (Microsoft Press), pages 64 through 65 
Expanded Memory Specification Version 4.0 (Intel), pages 3-129 through 3-131 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H. Expanded Memory Manager Error Codes 


5.169. INT 67H, AH=5BH, AL=07H - DISABLE DMA ON ALTERNATE MAP REGISTER SET 


Prior to Issuing INT 67H Upon Return from INT 67H 



High 

Low 


High 

Low 

AX 

5BH 

07H 

AX 

Status* 


BX 


Alt mao reolster set 

BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP\ 



1 



flags \ 



1 flags 









CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
Version: Added to EMM beginning with version 4.0. 


Note: This function Is Intended for operating system use only. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 643 through 644 

MS-DOS Extensions (Microsoft Press), page 65 

Expanded Memory Specification Version 4.0 (Intel), pages 3-132 through 3-133 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.172. INT 67H, AH=5DH, AL=OOH - ENABLE EMM OPERATING SYSTEM FUNCTIONS 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 

fAccess key returned In BX;CX on first call; must be placed In BX;CX prior to subsequent calls to function 5DI-I. 

Version: Added to EMM beginning with version 4.0. 

Note; This function Is Intended for operating system use only. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), page 645 

MS-DOS Extensions (Microsoft Press), page 67 

Expanded Memory Specification Version 4.0 (Intel), pages 3-137 through 3-139 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.173. INT 67H, AH=5DH, AL=01H - DISABLE EMM OPERATING SYSTEM FUNCTIONS 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 

fAccess key returned In BX:CX on first call; must be placed In BX;CX prior to subsequent calls to function 5DH. 

Version: Added to EMM beginning with version 4.0. 

Note: This function Is Intended for operating system use only. 

Source: Advanced MS-DOS Programming 2nd Ed. (Microsoft Press), pages 645 through 646 

MS-DOS Extensions (Microsoft Press), pages 67 through 66 
Expanded Memory Specification Version 4.0 (Intel), pages 3-140 through 3-142 


See Also: 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 
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*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tSIze Is In entries (four bytes per entry In array). 

Version: This function Is obsolete; replaced by EMS 4.0. 

Source: AST Rampage Technical Reference 

5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 


See Also: 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.176. INT 67H, AH=68H - GET SYSTEM PHYSICAL WINDOW ARRAY 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
tSIze Is In entries (four bytes per entry In array). 


Version: This function Is obsolete; replaced by EMS 4.0. 

Source: AST Rampage Technical Reference 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.177. INT 67H, AH=69H - MAP PAGE TO WINDOW 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
Version: This function Is obsolete; replaced by EMS 4.0. 

Source: AST Rampage Technical Reference 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 


See Also: 
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5.178. INT 67H, AH=6AH, AL=00H - GET SYSTEM MAP 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Version: This function Is obsolete: replaced by EMS 4.0. 

Source: AST Rampage Technical Reference 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.179. INT 67H, AH=6AH, AL=01H - SET SYSTEM MAP 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00>no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Version: This function Is obsolete; replaced by EMS 4.0. 

Source: AST Rampage Technical Reference 

5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 


See Also: 
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Section 5: Other Interrupts, CD-ROM, Mouse, and EMS Support 


5.180. INT 67H, AH=6AH, AL=02H - SWAP SYSTEM MAP 

Prior to Itauing INT 67H Upon Return from INT 67H 


High __ Low _ _ High __ Low 


AX 

6AH 

02H 

AX 

Status* 1 

BX 


BX 


CX 

1 St window 

1 Window count 

CX 

1 

DX 


DX 

1 






SP 


SP 


BP 


BP 


SI 

Offset of pointer to next pane mao 

SI 


Dl 

Offset of Dointer to emotv arrav 

Dl 

Offset of DoInter to orevlous oaoe mao 


CS 


CS 


DS 

Seament of oolnter to next oaoe mao 

DS 


SS 


SS 


ES 

Seament of pointer to emotv arrav 

ES 

Seament of oolnter to orevlous oaae mao 


*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
Version: This function Is obsolete: replaced by EMS 4.0. 

Source: AST Rampage Technical Reference 


See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


IP[ 

flane I 


IP 

Hane 


5.181. INT 67H, AH=6AH, AL=03H - GET MAP SIZE 


Prior to Issuing INT 67H Upon Return from INT 67H 



High 

Low 


High 

Low 

AX 

6AH 

oaPi 

AX 

Status* 

_SIzet_ 

BX 


BX 


CX 

1st window 

1 Window count 

CX 

1 

DX 


DX 

__ 







SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 




CS 



DS 



SS 



ES 



*00»no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
fSIze of page map array In bytes 


Version: This function Is obsolete; replaced by EMS 4.0. 

Source: AST Rampage Technical Reference 

5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 


See Also: 
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5.182. INT 67H, AH=6AH, AL=04H - SET STANDARD MAPPING 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00-no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
Version: This function Is obsolete; replaced by EMS 4.0. 

Source: AST Rampage Technical Reference 

See Also: 5.120. INT 67H, Expanded Memory Manager Functions Summary 

5.185. INT 67H, Expanded Memory Manager Error Codes 


5.183. INT 67H, AH=6AH, AL=05H - SET ALTERNATE MAPPING 


Prior to Issuing INT 67H Upon Return from INT 67H 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 
Version: This function Is obsolete; replaced by EMS 4.0. 

Source: AST Rampage Technical Reference 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 


See Also: 
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Section 5: Other Interrupts. CD-ROM, Mouse, and EMS Support 


5.184. INT 67H, AH=6AH, AU06H - DEALLOCATE INITIAL SYSTEM PAGES 


Prior to Issuing INT 67H 


Upon Return from INT 67H 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 

IP[ 
flags [ 



IP[ 

lags[ 



cs 



DS 



SS 



ES 



*00=no error (otherwise see 5.185. INT 67H, Expanded Memory Manager Error Codes) 


Version: 
Source; 
See Also: 


This function is obsolete; replaced by EMS 4.0. 
AST Rampage Technical Reference 


5.120. INT 67H, Expanded Memory Manager Functions Summary 
5.185. INT 67H, Expanded Memory Manager Error Codes 


5.185. INT 67H, EXPANDED MEMORY MANAGER ERROR CODES 


1 Code 

Descriotlon 

Comments 

1 OOH 

Normal return code 

No error occurred 

■E&IaHI 

Software error 

Miaht Indicate corrupted memory imaae of driver 


Hardware error 


HHESSHli 

EMM is busy 


^■EEEHl 

Unallocated or Invalid handle 


1 84H 

Undefined function code 



Out of handles 



Error In save or restore maoolna context 


1 87H 

Paae count error 

Reauested > total physical oaaes; no oaaes allocated 


Paae count error 

Reauested > total available oaaes; no oaaes allocated 


Reauested zero paoes 



No looical paae for this handle 


■KinSHI 

Physical paae outside valid ranae 



Context stack out of memory 



Handle already has context stack 


1 8EH 

No context stack for that handle 



Undefined subfunction code 



Subfunction oarameter not defined 



Feature not supported 



Source and destination realons overlao 

Reauested move performed, but part of source reaion ovenvritten 

93H 

Lenath lonaer than allocated lenath 


94H 

Conventional and exoanded memory realons overlao 


95H 

Offset outside of loaical paae 


96H 

Reaion lenath areater than 1MB 


97H 

Source and destination realons overlao 

Exchanae was not performed 

98H 

Memory source and destination tvoes undefined 


99H 

UNUSED 


9AH 

Alt reaister set specified does not exist 

Alt mao or DMA reaister sets are Implicitly supported, however 

9BH 

Alt reaister set currently allocated 


9CH 

Alt reaister set specified was not 0 

Alt mao or DMA reaister sets are not supported 

9DH 



9EH 



9FH 



AOH 

Handle for name not found 


AIM 

Handle with the same name already exists 


A2H 


Sum of source or destination base address & lenath exceeds 1 MB 

A3H 


Or contents of source array have been corrupted 

A4H 




Source: MS-DOS Extensions (Microsoft Press), pages 28 through 29 
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5.186. AH=00H - GET XMS VERSION 


Prior to Itauing Driver Upon Return from Driver 



*BCD coded, AH, BH=maJor version, AL, BL=mlnor version 
t0000H.no HMA: 0001H.HMA exists 


Version: XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), pages 73 through 74 

Extended Memory Specification Version 2.0 (Microsoft) 

See Also: 5.204. XMS Error Codes 


5.187. AH=01H -ALLOCATE HMA 


Prior to Issuing Driver Upon Return from Driver 



*0001 H.no error; OOOOH-error (error code In BL -- see 5.204. XMS Error Codes) 
tFFFFH If application; otherwise actual bytes needed by driver or operating system 

Version: XMS driver 2.0 and later 


Note: HMA maximum slze=64K - 16 bytes (65,520) 

Source: MS-DOS Extensions (Microsoft Press), pages 74 through 75 

Extended Memory Specification Version 2.0 (Microsoft) 


See Also: 


5.204. XMS Error Codes 
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5.188. AH=02H - FREE HMA 


Prior to Issuing Driver Upon Return from Driver 



*0001 hi- no error; OOOOH^error (error code In BL - see 5.204. XMS Error Codes) 


Version: XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), page 75 

Extended Memory Specification Version 2.0 (Microsoft) 

See Also: 5.204. XMS Error Codes 


5.189. AH=03H - GLOBAL ENABLE A20 LINE 


Prior to Issuing Driver Upon Return from Driver 



*0001 H= no error; 0000H=error (error code In BL -- see 5.204. XMS Error Codes) 
Version: XMS driver 2.0 and later 


Source: MS-DOS Extensions (Microsoft Press), pages 75 through 76 

Extended Memory Specification Version 2.0 (Microsoft) 


See Also: 


5.204. XMS Error Codes 
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5.190. AH=04H - GLOBAL DISABLE A20 LINE 


Prior to Issuing Driver Upon Return from Driver 



*0001H- no error; 0000H=error (error code In BL •• see 5.204. XMS Error Codes) 


Version: XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), page 76 

Extended Memory Specification Version 2.0 (Microsoft) 

See Also: 5.204. XMS Error Codes 


5.191. AH=05H - LOCAL ENABLE A20 LINE 


Prior to Issuing Driver Upon Return from Driver 



*0001H- no error; OOOOH-error (error code In BL •• see 5.204. XMS Error Codes) 
Version: XMS driver 2.0 and later 


Source: MS-DOS Extensions (Microsoft Press), pages 76 through 77 

Extended Memory Specification Version 2.0 (Microsoft) 


See Also: 


5.204. XMS Error Codes 
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5.192. AH=:06H - LOCAL DISABLE A20 LINE 


Prior to Issuing Driver Upon Return trom Driver 



*00011-1= no error; 0000H=error (error code In BL - see 5.204. XMS Error Codes) 


Version: XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), page 77 

Extended Memory Specification Version 2.0 (Microsoft) 

See Also: 5.204. XMS Error Codes 


5.193. AH=07H - QUERY A20 LINE STATE 


Prior to Issuing Driver Upon Return from Driver 



*0001 H= no error and line enabled; 0000H=error or line disabled (value In BL=0 If disabled; 
otherwise It Is an error code) 


Version: XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), pages 77 through 78 

Extended Memory Specification Version 2.0 (Microsoft) 


See Also: 


5.204. XMS Error Codes 
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5.194. AHrOSH - QUERY FREE EXTENDED MEMORY 


Prior to Itsulng Driver Upon Return from Driver 



*ln kilobytes 

tOOOOH-error (see BL for error code) 
Version: XMS driver 2.0 and later 


Source: MS-DOS Extensions (Microsoft Press), page 70 

Extended Memory Specification Version 2.0 (Microsoft) 

See Also: 5.204. XMS Error Codes 


5.195. AH=09H - ALLOCATE EXTENDED MEMORY BLOCK 


Prior to Issuing Driver Upon Return from Driver 



*ln kilobytes 

tOOOOH-error (see BL for error code); 0001H=successful (handle In DX) 


Version: XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), pages 78 through 79 

Extended Memory Specification Version 2.0 (Microsoft) 


See Also: 


5.204. XMS Error Codes 
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5.196. AH=0AH - FREE EXTENDED MEMORY BLOCK 


Prior to Issuing Driver Upon Return from Driver 



*0001 H=no error; 0000H=error (see BL for error code) 


Version: XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), page 79 

Extended Memory Specification Version 2.0 (Microsoft) 

See Also: 5.204. XMS Error Codes 


5.197. AH=0BH » MOVE EXTENDED MEMORY BLOCK 


Prior to Issuing Driver Upon Return from Driver 



*0001 l-l=no error; 0000H=error (see BL for error code) 
tParameter block formatted as follows: 
dbl word«length of EMB (in bytes; number must be even) 
word^source EMB handle 
dbl word=32-blt offset within source block 
word=destlnat|on EMB handle 
dbl word=32-bit offset within destination block 

Version: XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), page 80 

Extended Memory Specification Version 2.0 (Microsoft) 


See Also: 


5.204. XMS Error Codes 
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5.198. AH=OCH - LOCK EXTENDED MEMORY BLOCK 


Prior to Issuing Driver Upon Return from Driver 



*0001 H=no error; OOOOH-error (see BL for error code) 
tOn error, BL contains error code Instead. 


Version; XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), page 81 

Extended Memory Specification Version 2.0 (Microsoft) 

See Also: 5.204. XMS Error Codes 


5.199. AH=0DH - UNLOCK EXTENDED MEMORY BLOCK 


Prior to Issuing Driver Upon Return from Driver 



*0001 H-no error; OOOOH-error (see BL for error code) 


Version: XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), pages 81 through 82 

Extended Memory Specification Version 2.0 (Microsoft) 


See Also: 


5.204. XMS Error Codes 
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5.200. AH=0EH - GET HANDLE INFORMATION 


Prior to Issuing Driver Upon Return from Driver 



*0001 H=no error; 0000H=error (see BL for error code) 
tOn error, BL contains error code Instead 
§ln kilobytes 


Version: XMS driver 2.0 and later 

Source; MS-DOS Extensions (Microsoft Press), page 82 

Extended Memory Specification Version 2.0 (Microsoft) 

See Also: 5.204. XMS Error Codes 


5.201. AH=0FH - RESIZE EXTENDED MEMORY BLOCK 


Prior to Issuing Driver Upon Return from Driver 



*0001 H»no error; 0000H»error (see BL for error code) 
§ln kilobytes 

Version: XMS driver 2.0 and later 


Source: MS-DOS Extensions (Microsoft Press), pages 82 through 83 

Extended Memory Specification Version 2.0 (Microsoft) 


See Also: 


5.204. XMS Error Codes 
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5.202. AH=10H - ALLOCATE UPPER MEMORY BLOCK 


Prior to Issuing Driver Upon Return front Driver 



*0001 H-no error; 0000H»error (see BL for error code) 
tBL-error code If AX.0000H 
§ln paragraphs 

¥DX-size of largest available block If AX=0000H 

Version: XMS driver 2.0 and later 

Source: MS-DOS Extensions (Microsoft Press), page 83 

Extended Memory Specification Version 2.0 (Microsoft) 

See Also: 5.204. XMS Error Codes 


5.203. AH=11H - FREE UPPER MEMORY BLOCK 


Prior to Issuing Driver Upon Return from Driver 



*0001 H-no error; OOOOH-error (see BL for error code) 
Version: XMS driver 2.0 and later 


Source: MS-DOS Extensions (Microsoft Press), page 64 

Extended Memory Specification Version 2.0 (Microsoft) 


See Also: 


5.204. XMS Error Codes 
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5.204. XMS ERROR CODES 


Code 

Descrlotlon 

80H 

Function not Imolemented 

81H 

VDISK device driver was detected 

82H 


8EH 


8FH 


90H 


91H 


92H 

DX Is less than /HMAMIN=Darameter 1 

93H 


94H 

A20 line Is still enabled 

AOH 

All extended memory Is allocated 

A1H 

EMM handles are exhausted 

A2H 

Handle Is Invalid 

A3H 


A4H 


ASH 

Destination handle is invalid 1 

A6H 


A7H 


A8H 


A9H 


AAH 


ABH 


ACH 


ADH 

Lock failed 

BOH 

Smaller UMB Is available 

B1H 

No UMBs are available 

B2H 

UMB seament number is invalid 


Source: MS-DOS Extensions (Microsoft Press), page 72 

Extended Memory Specification Version 2.0 (Microsoft) 


5.205. INT 67H, AH=DEH, AL=00H - VCPI PRESENCE DETECTION 


Prior to Issuing INT 67H Upon Return from INT 67H 



High 

Low 


High 

Low 

AX 

DEH 

OOH 

AX 

Status* 


BX 



BX 

Major version numbert 

Minor version numbert 

CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 








IP\ 



IP\ 



flags 



flags 1 









CS 


CS 


DS 


DS 


SS 


SS 


ES 


ES 



*Nonzero=not present, zero=present: see BX for version number 
tValues are In binary; returned only If AH=0. 

Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Source: "Virtual Control Program Interface Version 1.0," June 12,1989, page 5 
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5.206. INT 67H, AH=DEH, AL=01H - VCPI GET PROTECTED MODE INTERFACE 

Prior to Itsulng INT 67H Upon Return from INT 67H 



cs 


CS 


DS 

Seoment of oolnter to client GDI entries 

DS 


SS 


SS 


ES 

Seoment of oolnter to 4K oaoe table buffer 

ES 



Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Source: "Virtual Control Program Interlace Version 1.0," June 12,1989, pages 6 through 7 


IP{ 
flags [ 


□ fiagst 


5.207. INT 67H, AH=DEH, AL=02H - VCPI GET MAXIMUM PHYSICAL MEMORY ADDRESS 


Prior to Issuing INT 67H Upon Return from INT 67H 




CS 



DS 



SS 



ES 



Version: 


Source: 


Applies to all versions of VCPI Driver beginning with 1.0. 

"Virtual Control Program Interface Version 1.0," Juno 12,1989, page 7 
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5.210. INT 67H, AH=DEH, AL=05H - VCPI FREE A 4K PAGE 


Prior to Issuing INT 67H Upon Return from INT 67H 



‘Nonzero (usually 8AH)sfallure to free 


Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Source: "Virtual Control Program Interface Version 1.0," June 12,1989, page 8 

See Also: 5.208. INT 67H, AH=DEH, AL=03H - VCPI Get Number of Free 4K Pages 

5.209. INT 67H, AH=DEH, AL=04H - VCPI Allocate a 4K Page 

5.211. INT 67H, AH=DEH, AL=06H -- VCPI Get Physical Address of 4K Page in First Megabyte 


5.211. INT 67H, AH=DEH, AL=06H - VCPI GET PHYSICAL ADDRESS OF 4K PAGE 
IN FIRST MEGABYTE 


Prior to Issuing INT 67H Upon Return from INT 67H 



"Nonzero (usually 8BH)-fallure to find 


Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Source: "Virtual Control Program Interface Version 1.0," June 12,1989, page 9 

5.208. INT 67H, AH-DEH, AL-03H - VCPI Get Number of Free 4K Pages 

5.209. INT 67H, AH-DEH, AL-04H - VCPI Allocate a 4K Page 

5.210. INT 67H, AH-DEH, AL-05H - VCPI Free a 4K Page 


See Also: 
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5.212. INT 67H, AH=DEH, AL=07H -- VCPI READ CRO 


Prior to Issuing INT 67H 


Upon Return trom INT 67H 


High _Low_ _ tUgh __Low. 


AX 

DEH 

07H 

AX 

OOH 1 

BX 



(E)BX 

CRO value 

CX 



CX 

1 

DX 



DX 

1 






SP 


SP 


BP 


BP 


SI 


SI 


Dl 


Dl 



IP 

flags 

CS 

DS 

SS 

ES 



CS 



DS 



SS 



ES 



Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Source: "Virtual Control Program Interface Version 1.0," June 12,1969, page 9 


5.213. INT 67H, AH=DEH, AL=08H - VCPI READ DEBUG REGISTERS 


Prior to Issuing INT 67H Upon Return trom INT 67H 



High 

Low 


High 

Low 

AX 

DEH 

06H 

AX 

OOH 


BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 

Offset of Dointer to arrav of 6 DWORDs 

Dl 




CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of pointer to arrav of 6 DWORDs 

ES 



Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Source: "Virtual Control Program Interface Version 1.0," June 12,1969, page 10 

See Also: 5.214. INT 67H, AH=DEH, AL=09H - VCPI Load Debug Registers 


VCPI (Virtual Control Program Interface) Functions 


5-119 


5.214. INT 67H, AH=DEH, AL=09H - VCPI LOAD DEBUG REGISTERS 


Prior to l»9Ulng INT 67H Upon Return from INT 67H 



Hlah 

Low 


Hlah 

Low 

AX 

DEH 

08H 

AX 

OOH 


BX 



BX 



CX 



CX 



DX 



DX 









SP 


SP 


BP 


BP 


SI 


SI 


Dl 

Offset of Dointer to debuo realster arrav 

Dl 



IP \ I IP 

flags 1 I flags 


CS 


CS 


DS 


DS 


SS 


SS 


ES 

Seament of oolnter to debuo realster arrav 

ES 



Version: Applies to all versions of VCPI Driver beginning with 1.0. 


Source: "Virtual Control Program Interface Version 1.0," June 12,1989, page 10 

See Also: 5.213. INT 67H. AH=DEH. AL=08H - VCPI Read Debug Registers 


5.215. INT 67H, AH=DEH, AL=0AH - VCPI GET 8259A INTERRUPT VECTOR MAPPINGS 


Prior to Issuing INT 67H 


Upon Return from INT 67H 


AX 

BX 

CX 

DX 

SP 

BP 

SI 

Dl 



IP 

flags 

CS 

DS 

SS 

ES 



CS 



DS 



SS 



ES 



Version: 

Source: 


See Also: 


Applies to all versions of VCPI Driver beginning with 1.0. 

"Virtual Control Program Interface Version 1.0," June 12,1989, page 11 
5.216. INT 67H, AH=DEH, AL=0BH -- VCPI Set 8259A Interrupt Vector Mappings 
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5.216. INT 67H, AH=DEH, AL=0BH - VCPI SET 8259A INTERRUPT VECTOR MAPPINGS 


Prior to Issuing INT 67H Upon Return from INT 67H 




cs 



DS 



SS 



ES 



Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Source: "Virtual Control Program Interface Version 1.0," June 12,1989, page 11 

See Also: 5.215. INT 67H. AH=DEH, AL=0AH - VCPI Get 8259A Interrupt Vector Mappings 


5.217. INT 67H, AH=DEH, AL=0CH - VCPI SWITCH FROM V86 MODE TO PROTECTED MODE 


Prior to Issuing INT 67H Upon Return from INT 67H* 



Hlah 

Low 


High 

Low 

AX 

DEH 

OCH 

(E)AX 

Modified 


BX 



BX 



CX 



CX 



DX 



DX 









SP 


(E)SP 

t 

BP 


BP 


(E)SI 

Linear address of system reoisters to load¥ 

(E)SI 

Modified 

Dl 


Dl 



IP\ 1 

1 


Haas 1 1 

1 Haas \ 





CS 


CS 


DS 


DS 

Modified 

SS 


SS 

t 

ES 


ES 

Modified 

FS 


FS 

Modified 

as 


GS 

Modified 


"GDTR, IDTR, LDTR, and TR loaded; control transferred to FAR entry point. 
tSS:ESP must have at least 16 bytes of space on It. 

¥ESI points to data structure: 

DWORD New value to load Into CR3 

DWORD Linear address In 1 st megabyte of 6-byte GDTR value 

DWORD Linear address in 1st megabyte of 6-byte IDTR value 

WORD Selector value to load Into LDTR 

WORD Selector value to load Into TR 

PWORD CS:EIP address to transfer control to 

Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Note: Interrupts must be disabled prior to calling Interrupt. 

Source: "Virtual Control Program Interface Version 1.0," June 12,1989, pages 12 through 13 

See Also: 5.215. INT 67H, AH>DEH, AL-OAH - VCPI Get 8259A Interrupt Vector Mappings 
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5.218. FARCALL AH=DEH, AL=03H ~ VCPI PROTECTED MODE GET NUMBER 
OF FREE 4K PAGES 


Prior to FCALL PROT_ENTRY Upon Return from FCALL PROT_ENTRY 



Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Source: "Virtual Control Program Interface Version 1.0," June 12,1989, page 13 


See Also: 5.208. INT 67H. AH=DEH, AL=03H -- VCPI Get Number of Free 4K Pages 

5.219. FARCALL. AH=DEH, AL=04H - VCPI Protected Mode Allocate a 4K Page 

5.220. FARCALL. AH=DEH. AL=05H - VCPI Protected Mode Free a 4K Page 


5.219. FARCALL AH=DEH, AL=04H - VCPI PROTECTED MODE ALLOCATE A 4K PAGE 


Prior to FCALL PROT_ENTRY Upon Return from FCALL PROT_ENTRY 



"Nonzero (usually 80H)>fallure to allocate, EDX modified 


Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Source: "Virtual Control Program Interface Version 1.0," June 12,1989, page 14 

5.209. INT 67H, AH.DEH, AL-04H - VCPI Allocate a 4K Page 

5.218. FARCALL, AH-DEH, AL=03H - VCPI Protected Mode Get Number of Free 4K Pages 

5.220. FARCALL, AH=DEH. AL=05H - VCPI Protected Mode Free a 4K Page 


See Also: 
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5.220. FARCALL AH=DEH, AL=05H - VCPI PROTECTED MODE FREE A 4K PAGE 


Prior to FCALL PROT_ENTRY Upon Return from FCALL PROT_ENTRY 



‘Nonzero (usually 8AH)=failure to free 


Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Source: "Virtual Control Program Interface Version 1.0," June 12,1989, page 14 

5.210. INT 67H, AH=DEH, AL=05H - VCPI Free a 4K Page 

5.218. FARCALL, AH-DEH, AL=03H - VCPI Protected Mode Get Number of Free 4K Pages 

5.219. FARCALL, AH=DEH, AL=04H - VCPI Protected Mode Allocate a 4K Page 


See Also: 
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5.221. FARCALL AH=DEH, AL=OCH - VCPI SWITCH FROM PROTECTED MODE TO 
V86 MODE 


Prior to FCALL PROT_ENTRY* 


Upon Return trom FCALL PROT_ENTRYt 



Hlah 

Low 


Hlah 

Low 

AX 

DEH 

OCH 

(E)AX 

Modified 

Modified 

BX 



BX 



CX 



CX 



DX 



DX 









(E)SP 

(Must be In 1st meoabvte of linear memorv) 

(E)SP 

Loaded from stack 

BP 


BP 


SI 


SI 


Dl 


Dl 



IP 

flags 


] (E)IP [Loaded from stack 
1 ffaosi 


CS 


CS 

Loaded from stack 

DS 

Seoment selector from AH=DEH. AL=01H 

DS 

Loaded from stack 

SS 

(Must be In 1st meoabvte of linear memorv) 

SS 

Loaded from stack 

ES 


ES 

Loaded from stack 

FS 


FS 

Loaded from stack 

OS 


GS 

Loaded from stack 


tSS:ESP and all segment registers are loaded from values on stack. 
*Top of stack must look like this: 

QWORD Return address from FAR call to USE32 Segment 

DWORD EIP value 

DWORD CS value 

DWORD reserved for EFLAGS value 

DWORD ESP value 

DWORD SS value 

DWORD ES value 

DWORD DS value 

DWORD FS value 

DWORD GS value 


Version: Applies to all versions of VCPI Driver beginning with 1.0. 

Note: Interrupts must be disabled prior to calling Interrupt. 

Source: 'Virtual Control Program Interface Version 1.0," June 12,1989, page 15 

See Also: 5.217. INT 67H, AH=DEH, AL»0CH - VCPI Switch from V86 to Protected Mode 
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5.222. TASK SWITCHER API PATCH 


Every program that uses Build Notification Chain (INT 2FH, Function 4B01H) or Hook Notification Chain (Service Function 0004H) 
must check for and Install this patch each time the Task Switcher calls Query Suspend (Notification Function 0001H). 

Without the patch, the Task Switcher behaves erratically and may lose data. The problem occurs because the Task Switcher 
Inadvertently clears the CX register, which may affect subsequent DOS system functions. 

Programs can check for and Install the patch by executing the Patch Swapper routine given below. On entry, the client program 
must make sure the ES:DI registers point to the Task Switcher's service-function address. This Is the same address provided by 
the Task Switcher when It calls Query Suspend. 

OldCode db 33h,0C9h,OFBh,OESh,lOh,0,0B8h,1,0 

NewCode db 51h,33h,0C9h,OFBh,0E8h,OFh,0,59h,90h 

PatchSwapper proc near 

push ds 
push CX 
push si 
push dl 

cld 

push cs 
pop ds 

;Check whether the code is the same. 


sub di,73h 
mov cx,9 
lea si,OldCode 
push CX 
push di 
rep cmpsb 
or cx,cx 
pop di 
pop CX 
jnz PSDone 


;of£set to the patch area 
;old code 

;save size, offset 


;recover 


;Now patch code with new code. 


lea si,NewCode 

rep movsb ;patch 


pop di 
pop si 
pop CX 
pop ds 
ret 


PatchSwapper endp 

Source: Microsoft MS-DOS 5.0 Programmer's Reference 

See Also: 5.024. INT 2FH, AX=4B01 H - Build Notification Chain 

5.041. Service Functions 
5.042. Notification Functions 
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Microsoft Windows 


Input Devices 

6.001 Reserved System Keys and Recommended Keyboard Actions 
6.002 Virtual Keys 

6.003 Windows Terminal — VT52 Key Emulations 
6.004 Windows Terminal — VTIOO Key Emulations 

6.005 Recommended Mouse Usage 

Files 

6.006 Windows Operating Environment Files 

6.007 Windows C Programming Library and Include Files 

6.008 Windows Development Utilities 

Formats 

6.009 Extended ANSI Character Codes 

6.010 Windows EXE File Format 

6.011 Tag Image File Format (TIFF) 

6.012 Dynamic Data Exchange Protocol 

6.013 Windows Paint File Format 

6.014 Font File Format 

6.015 Clipboard Formats and Clipboard File Format 

6.016 MetaFile Format 

6.017 Icon Resource File Format 

6.018 Cursor Resource File Format 

6.019 SDKPAINT.DAT File Format 

Resource Script Files 

6.020 Resource Script File Directives 

6.021 Single-line Resource Statements (ICON. CURSOR, BITMAP, FONT) 

6.022 RCDATA Resource Script Definitions 

6.023 MENU Resource Script Definitions 

6.024 DIALOG Resource Script Definitions 

6.025 Dialog Box Control Definitions 

6.026 ACCELERATORS Resource Script Definitions 

6.027 Common Menu Accelerator Key Definitions 

6.028 STRINGTABLE Resource Script Definitions 

WIN.INI File 

6.029 WIN.INI Extension Settings 

6.030 WIN.INI Windows Settings 

6.031 WIN.INI Devices Settings 

6.032 WIN.INI Colors Settings 

6.033 WIN.INI PIF Settings 
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6.034 Default PIF Settings 

6.035 WIN.INI Ports Settings 

6.036 WIN.INI International Settings 

6.037 WIN.INI Fonts Settings 

Windows Functions 
Data Types 

6.038 Data Types Used in Windows Argument Names 
6.039 Data Types Available as C Keywords 
6.040 Windows Handle and Pointer Types 

6.041 Include File Constants Definitions by Name 
6.042 Include File Constants Definitions by Use 
Structures 

6.043 BITMAP Structure Format 

6.044 BITMAPCOREHEADER Structure Format 

6.045 BITMAPCOREINFO Structure Format 
6.046 BITMAPFILEHEADER Structure Format 
6.047 BITMAPINFO Structure Format 

6.048 BITMAPINFOHEADER Structure Format 

6.049 CLIENTCREATESTRUCT Structure Format 

6.050 COMPAREITEMSTRUCT Structure Format 

6.051 COMSTAT Structure Format 

6.052 CREATESTRUCT Structure Format 

6.053 DCB Structure Format 

6.054 DELETEITEMSTRUCT Structure Format 

6.055 DEVMODE Structure Format 

6.056 DLGTEMPLATE Structure Format 

6.057 DRAWITEMSTRUCT Structure Format 

6.058 EXTTEXTMETRIC Structure Format 

6.059 HANDLETABLE Structure Format 

6.060 KERNPAIR Structure Format 

6.061 KERNTRACK Structure Format 

6.062 LOGBRUSH Structure Format 

6.063 LOGFONT Structure Format 

6.064 LOGPALETTE Structure Format 

6.065 LOGPEN Structure Format 

6.066 MDICREATESTRUCT Structure Format 

6.067 MEASUREITEMSTRUCT Structure Format 

6.068 MENUITEMTEMPLATE Structure Format 

6.069 METAFILEPICT Structure Format 

6.070 MSG Structure Format 

6.071 MULTIKEYHELP Structure Format 

6.072 OFSTRUCT Structure Format 

6.073 PAINTSTRUCT Structure Format 

6.074 PALETTEENTRY Structure Format 

6.075 POINT Structure Format 

6.076 RECT Structure Format 

6.077 RGB and COLORREF Structure Format 

6.078 RGBQUAD Structure Format 

6.079 RGBTRIPLE Structure Format 

6.080 TEXTMETRIC Structure Format 

6.081 WNDCLASS Structure Format 

Messages 

6.082 Format of a Windows Message 

6.083 Windows General Message Numbering 

6.084 Window Management Messages 
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6.085 

Initialization Messages 

6.086 

Input Messages 

6.087 

System and System Information Messages 

6.088 

Clipboard Messages 

6.089 

Control Messages 

6.090 

Notification Messages 

6.091 

Nonclient Area Messages 

6.092 

Scroll-Bar Messages 

6.093 

Multiple Document Interface Messages 

6.094 

DDE Messages 

Functions 


6.095 

Windows Function Summary by Version 

6.096 

Windows Function Summary by Name 

6.097 

Windows Escape Function Summary by Name 

6.098 

Windows Functions Summary by Type 

6.099 

Windows WINMEM32.DLL Library Functions 

Function Support Tables 

6.100 

Diagnostic and Fatal Error Codes 

6.101 

Windows Logical Coordinate Mapping 

6.102 

Window Styles 

6.103 

Windows File Types 

6.104 

Display Context Default Settings 

6.105 

Binary Raster Operation Codes (ROP2) 

6.106 

Ternary Raster Operation Codes 

6.107 

GDI Information Index Data 

Windows Utilities 

6.108 

Development Tools Command Syntax 

6.109 

Common Windows C Compiler Options Summary 

6.110 

Symbolic Debugger (SYMDEB) Command Summary' 

6.111 

LINK Module Definition Statements Command Summary 

6.112 

WDEB386 Debugger Command Summary 
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Deis _ Deletes existing selection or character to left of cursor 

Down arrow* Selects command or choice below current one 




Selects command or choice above current one 



fApplies to versions of Windows beginning with 2.0 only. 

§First defined by IBM's SAA guidelines. 

*Any direction key of this type should not be redefined. 

Note: On International keyboards, only the left Alt key should be used as an accelerator. 

Source: Microsoft Windows 2.0 SDK Application Style Guide, pages 44 through 45 

IBM SAA Common User Access Advanced Interface Design Guide, Appendix B 

See Also: 1.23. IBM Keyboard Extended Function Codes 

6.005. Recommended Mouse Usage 
6.027. Common Menu Accelerator Key Definitions 






























































Input Devices 


6-5 


6.002. VIRTUAL KEYS 


Sorted by Key Name 




Description 

VK 0* 

1 30H 

Okev 

VK 1* 

1 31H 

1 key 

VK 2* 


2 key 

VK 3* 

33H 

3 key 

VK 4* 

34H 

4 key 

VK 5* 

35H 

5 key 

VK 6* 

36H 

6 key 

VK 7* 

37H 

7 key 

VK 8* 

38H 

8 key 

VK 9* 

39H 

9 key 

VK A* 

41H 


VK ADD 

IKi&H 

Add key 

VK B* 

42H 


VK BACK 

08H 

BACKSPACE key 

VK C* 

43H 


VK CANCEL 

03H 

Cancel key 

VK CAPITAL 

14H 

CAPITAL (Caps Lock) key 


■ESIH 



11H 

CONTROL (Ctrl) key 

IVK D* 

44H 

Okey 


6EH 

Decimal point key (.) 


2EH 

DELETE (Del) key 


6FH 

Divide key 


28H 

DOWN ARROW key 

IVKE*_ 

45H 

Ekev 


23H 

END 


1BH 

ESCAPE (Esc) key 


2BH 

EXECUTE key 

VK P 

46H 

Fkev 

VK FI 

70H 

Function key 1 

VK F10 

79H 

Function key 10 


7AH 

Function key 11 

VK FI 2 

7BH 

Function key 12 

VK F13 

7CH 

Function key 13 

VK FI 4 

7DH 

Function key 14 

VK FI 5 

TEH 

Function key 15 

VK F16 

7FH 

Function key 16 

VK F2 

71H 

Function key 2 

VK F3 

72H 

Function key 3 

VK F4 

73H 

Function key 4 

VK F5 

74H 

Function key 5 

VK F6 

75H 

Function key 6 

VK F7 

76H 

Function key 7 

VK F8 

77H 

Function key 6 

VK F9 

78H 

Function key 9 

VK G* 

47H 

Gkev 

VK H* 

48H 

Hkev 

QSCSSi^^l^H 1 

2FH 

HELP key 


24H 

HOME key 

VKI! 

49H 

Ikev 


2DH 

INSERT (Ins) key 

VK J* 

4AH 

Jkev 

VK K* 

4BH 

Kkev 

VK L* 

4CH 

Lkey 


01H 

Left mouse button 

VK LEFT 

25H 

LEFT ARROW key 

VK M* 

4DH 

Mkey 

VK MBUTTON 

04H 

Middle mouse button 

VK MENU 

12H 

MENU (Alt) key 

Q3d!BlQ5B^H 

6AH 

Multiply key 

VK N* 1 

4EH 

Nkey 

riiiri 

22H 

PAGE DOWN (PqDn) key 

QSCmSIESiS^^I 1 

90H 

NUM LOCK key 


60H 

Numeric keypad 0 key 


61H 

Numeric keypad 1 key 

i^lillMI M IHBI 

62H 

Numeric keypad 2 key 


Kev Name 

mmmi 


VK NUMPAD3 

Kmi 


VK NUMPAD4 

64H 

Numeric keypad 4 key 


65H 

Numeric keypad 5 key 

VK NUMPAD6 

66H 

Numeric keypad 6 key 

VK NUMPAD7 

67H 

Numeric keypad 7 key 

VK NUMPAD8 

68H 

Numeric keypad 8 key 

VK NUMPAD9 

69H 

Numeric keypad 9 key 

VK 0‘ 

4FH 

Okey 

VK OEM 1* 

BAH 


VK OEM 102* 

E2H 


VK OEM 2* 

BFH 

Keyboard specific punctuation key 

VK OEM 3* 

COH 

Keyboard specific punctuation key 

VK OEM 4* 

DBH 

Keyboard specific punctuation key 

VK OEM 5* 

DCH 

Keyboard specific punctuation key 

VK OEM 6* 

DDH 

Keyboard specific punctuation key 

VK OEM 7* 

DEH 

Keyboard specific punctuation key 

VK OEM 8* 

DFH 



BCH 

Comma key 


BDH 

Minus key 


BEH 

Period key 


BBH 

Plus key 


91H 

SCROLL LOCK key 

VK P 

50H 

P key 

VK PAUSE 

13H 

PAUSE key 

VK PRIOR 

21H 

PAGE UP (PqUp) key 

VK Q* 

51H 

Okey 

VK R* 

52H 

Rkey 

VK RBUTTON 

02H 

Right mouse button 

VK RETURN 

ODH 

RETURN (Enter) key 

VK RIGHT 

27H 

RIGHT ARROW key 

VK S* 

53H 

Skey 

VK SELECT 

29H 

SELECT key 

VK SEPARATER 

6CH 

Separater key 

VK SHIFT 

10H 

SHIFT key 

VK SNAPSHOT* 

2CH 

PRINTSCREEN (PrtSc) key 

VK SPACE 

20H 

SPACEBAR 

VK SUBTRACT 

6DH 

Subtract key 

VK T* 

54H 

Tkey 

VK TAB 

09H 

TAB key 

VK U* 

55H 

Ukey 

VK UP 

26H 

UP ARROW key 

VK V* 

56H 

Vkey 

VK W* 

57H 

Wkey 

VK X* 

58H 

Xkey 

VK Y* 

59H 

Ykey 

VK Z* 

5AH 

Zkey 


05H-07H 

Unassiqned 


OAH-OBH 

Unassiqned 


OEH-OFH 

Unassiqned 


15H-19H 

Reserved (or Kanii 


1AH 

Unassiqned 


1CH-1FH 

Reserved (or Kanii 


2AH 

OEM specific 


3AH-40H 

Unassiqned 


5BH-5FH 

Unassiqned 


80H-87H 

OEM specific 


88H-8FH 

Unassiqned 


92H-B9H 

Unassiqned 


C1H-DAH 

Unassiqned 


E0H-E1H 

OEM specific 


E3H-E4H 

OEM specific 


E5H 

Unassiqned 


E6H 

OEM specific 


E7H-E8H 

Unassiqned 


E9H-F5H 

OEM specific 


F6H-FEH 

Unassiqned 


(Continued) 
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^ TAB key 
Unassigned 








HOMEkev 

VK F2 

LEFT ARROW key 

VK F3 

UP ARROW key 

VK F4 

RIGHT ARROW key 

VK F5 

DOWN ARROW key 

VK F6 

SELECT key 

VK F7 

OEM specific 

VK F8 

EXECUTE key 

VK F9 

PRINTSCREEN (PrtSc) key 

VK F10 

INSERT (Ins) key 

VK F11 

DELETE (Del) key 

VK FI 2 

HELP key 

VK FI 3 

Okey 

VK FI 4 

1 key 

VK FI 5 

2 key 

VK FI 6 

3 key 


4 key 


5 key 

VK NUMLOCK* 
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Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 280 through 281 

Microsoft Windows 3.0 SDK Programmer's Reference, Appendix A 

See Also; 6.001. Reserved System Keys and Recommended Keytx>ard Actions 

6.005. Recommended Mouse Usage 


6.003. WINDOWS TERMINAL - VT52 KEY EMULATIONS 


Keyboard AoDllcatlo 

1 

c 

ANSI VT52 Key 

Windows Key Eaulvalent 

NumLock Status 

ASCII 

Hex 

0 

Numeric kevoad 0 

ON 

ESC?d 

1B3F 70 

1 

Numeric kevoad 1 

ON 

ESC 7 a 

1B3F71 

2 

Numeric kevoad 2 

ON 

ESC?r 

1B3F72 

3 

Numeric kevoad 3 

ON 

ESC?s 

1B3F73 

4 

Numeric kevoad 4 

ON 

ESC7t 

1B3F 74 

5 

Numeric kevoad 5 

ON 

ESC7U 

1B3F 75 

6 

Numeric kevoad 6 

ON 

ESC7V 

1B3F76 

7 

Numeric kevoad 7 

ON 

ESC7W 

1B3F77 

6 

Numeric kevoad 8 

ON 

ESC7X 

1B3F78 

9 

Numeric kevoad 9 

ON 

ESC7V 

1B3F79 


Numeric kevoad - 

ON 

ESC 7 m 

1B3F6D 


Numeric kevoad * 

ON 

ESC 71 

1B3F 6C 


Numeric kevoad. 

ON 

ESC7n 

1B3F 6E 

Enter 

Numeric kevoad olus 

ON 

ESC7M 

1B3F 4D 

Cursor down 

Down arrow 

OFF 

ESC OB 

1B4F 42 

Cursor left 

Left arrow 

OFF 

ESCOD 

1B4F 44 

Cursor riaht 

Riaht arrow 

OFF 

ESCOC 

1B 4F 43 

Cursor UD 

Uo arrow 

OFF 

ESCOA 

1B4F41 

PF1 

FI 

NA 

ESCP 

IB 50 

PF2 

F2 

NA 

ESCQ 

1B51 

PF3 

F3 

NA 

ESCR 

IB 52 

PF4 

F4 

NA 

ESCS 

IB 53 


Note: Keys listed are for IBM PC compatible keyboards only. 

Source: Microsoft Windows 2.0 Desktop Applications User's Guide, pages 89 through 90 

Microsoft Windows 3.0 User's Guide, Appendix C 

See Also: 6.001. Reserved System Keys and Recommended Keyboard Actions 

6.004. Windows Terminal -- VT100 Key Emulations 
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6.004. WINDOWS TERMINAL - VT100 KEY EMULATIONS 


Keyboard ApDllcatlon Mode 


ANSI VT100 Kev 

Windows Kev Eaulvalent 




0 


ON 



1 


ON 


HEE9ZH 

2 


ON 



3 


ON 


EITl'i'^P 

4 


ON 



5 

Numeric kevoad 5 

ON 



6 


ON 



7 


ON 



8 


ON 



9 

li!i|llnf:lif4!CTTnrB^^^^^M 

ON 




Numeric kevoad - 

ON 




Numeric kevoad * 

ON 




Numeric kevoad. 

ON 


■lsglJ.-l:P 

Enter 


ON 


■hTUUM 

Cursor down 




■hgUkP 

Cursor left 



■^EEB 

1B4F44 

Cursor rloht 




■ligUkM 





■ECZIH 


ForDECVT-100 











Ml:i.i;gk» 





■OEiEEB 









■i^sEm 

■OEIEIH 





■l:g|*fiP 




■4:TtleT>P 

■EEISE 




■4rf»Iel:P 




■■EEflHH 




Note: Keys listed are for IBM PC compatible keyboards only. 

Source: Microsoft Windows 2.0 Desktop Applications User's Guide, pages 89 through 90 

Microsoft Windows 3.0 User's Guide, Appendix C 

See Also: 6.001. Reserved System Keys and Recommended Keyboard Actions 

6.003. Windows Terminal -- VT52 Key Emulations 


6.005. RECOMMENDED MOUSE USAGE 


Mouse Action 

In Text Selection 

In Item Selection 

Click 


1 1 II 1 III ■ II 1II IIII 11 1 II 1 

Double-click 


Confirm or execute Item at oointer oosition 

Drag 



Shift + drao 

Extend current selection to new oosition 

Move left one character 

Shift + click 

Extend current selection to new release ooint 

Extend current selection to new release ooint 

Shift + double-click 

Extend selection to start or end of word 


Control + drag 


Allow discontinuous selection: add addition selection 

Control -f click 




Source: Microsoft Windows 2.0 SDK Application Style Guide, pages 53 through 55 

IBM SAA Common User Access Advanced Interface Design Guide, Appendix B 


See Also: 


1.23. IBM Keyboard Extended Function Codes 

6.001. Reserved System Keys and Recommended Keyboard Actions 
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6.007. WINDOWS C PROGRAMMING LIBRARY AND INCLUDE FILES 


I Function 



'INDOWS.INC lAssembler Include File 


Source: Microsoft Windows 2.0 SDK Tools, page 17 

Microsoft Windows 3.0 SDK Tools, page 2-12 
Microsoft Windows 3.0 SDK distribution disks 


See Also: 


6.006. Windows Operating Environment Files 
6.006. Windows Development Utilities 
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lwiNSTUB.EXE I Warnlno message for non-Windows environs I X I X I X~1 

•Not part of Windows 3.0 SDK 

Note: Additional utilities are available directly from Microsoft and the Microsoft-supported 

conference on Genie 

Source: Microsoft Windows 2.0 SDK disks 

Microsoft Windows 3.0 SDK distribution disks 


See Also: 


6.006. Windows Operating Environment Files 

6.007. Windows C Programming Library and Include Files 
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6.009. EXTENDED ANSI CHARACTER CODES (continued) 


Dec 

Hex 

Octal 

Binary 

Name 

Character 

197 

C5 

305 

1100 0101 

Arina 

A 

198 

C6 

306 

1100 0110 

Diothona AE 

/E 

199 

C7 

307 

1100 0111 

Cedilla C 

9 

200 

C8 

310 

1100 1000 

Grave E 


201 

C9 

311 

1100 1001 

Acute E 


202 

CA 

312 

1100 1010 

Circumflex E 

£ 

203 

CB 

313 

1100 1011 

Umlaut E 


204 

CC 

314 

1100 1100 

Grave 1 

1 

205 

CD 

315 

1100 1101 

Acute 1 

( 

206 

CE 

316 

1100 1110 

Circumflex 1 

1 

207 

CF 

317 

1100 1111 

Umlaut 1 

I 

208 

DO 

320 

1101 0000 

UDoercase eth 

0 

209 

D1 

321 

1101 0001 

Tilde N 

1^ 

210 

D2 

322 

1101 0010 

Grave 0 

G 

211 

D3 

323 

1101 0011 

Acute 0 

6 

212 

D4 

324 

1101 0100 

Circumflex 0 

G 

213 

D5 

325 

1101 0101 

Tilde 0 

G 

214 

D6 

326 

1101 0110 

Umlaut 0 

0 

215 

D7 

327 

1101 0111 

Multiply (times) svmbol 

X 





Uppercase 0 obliaue 

0 

1 217 

D9 

331 

1101 1001 



1 218 

DA 

332 

1101 1010 





■EES 





MSB 

■EES 



SSSSnBB 

1 221 

DD 

335 

1101 1101 



1 222 

DE 

336 

1101 1110 




DF 

KEQ 

KiMBIKl 



1 224 

EO 

340 

1110 0000 




H[^ 


■nummii 





342 

11100010 




■1] 

343 

11100011 


■■lEHHI^ 


E4 


BHIiIiHiM 



229 

E5 

345 

11100101 



230 

E6 

346 

11100110 

Dipthona ae 

ae 

231 

E7 

347 

11100111 


■■■■IB' 





Grave e 

6 



■ESI 



6 


M^\ 

352 




235 

EB 

353 

1110 1011 

Umlaut e 

6 

236 

EC 

354 

1110 1100 



237 

ED 

355 

1110 1101 



iffll 

wm\ 





1 239 

EF 

357 

1110 1111 



EEll 

■Zll 


■iHKiHIiIijl 


6 

mn\ 

H31I 

KSII 



f) 

ESI 

■31 



Grave o 

6 

243 

F3 

363 

1111 0011 

Acute 0 

6 

mmi 

■31 

■S!l 


Circumflex o 

6 

mza 

■31 

■^1 

■mmniii 


6 


■31 

K^l 





■31 

367 

1111 0111 



248 

F8 

370 

1111 1000 

Lowercase o obliaue 

0 

249 

F9 

371 

1111 1001 

Grave u 

Cl 

250 

FA 

372 

1111 1010 

Acute u 

0 

251 

FB 

373 

1111 1011 

Circumflex u 

0 

252 

FC 

374 

1111 1100 

Umlaut u 

0 

253 

FD 

375 

1111 1101 

Acute V 

'v 

254 

FE 

376 

1111 1110 

Lowercase thorn 

p 

255 

FF 

377 

1111 1111 

Umlaut V 

_2_ 


Source: Microsoft Windows 2.0 SDK Programmer's Reference, page 121 

Microsoft Windows 3.0 User's Guide, page 568 

See Also: 1.21. ASCII Character Set 

1.22. IBM ASCII Character Set 
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6.010. WINDOWS EXE FILE FORMAT 


The oven 





I Function 


HIM 


loid-sMe EXE header Info 







KES^^i 








IHSISH 



imi 



this: 


size 

Function 

Allowable Values \ 

IHIH 

Word 


-EN- I 

nM 

Bvte 



IHIM 

Bvte 

Revision number of linker 


1 4(4) 

Word 

Offset of entry table 

(Relative to beoinnino of this section of header) 

WMmm 

Word 

Number of bvtes In entry table 



■•i.irv.v.H 





Keyword 

OOOOH = NOAUTODATA 

0001H = SINGLEDATA (solo) 

0002H - MULTIPLEDATA (instance) 

2000H - errors detected at link time 

8000H = Library module 


Word 

Seoment # of automatic data seoment 



Word 

Initial size of dvnamic heao added to DS 

(In bvtes) 0 = no local allocation 

■MCI:}! 

Word 

Initial size of stack added to DS 

(In bvtes) 0 = SS does not eaual DS 

moFTsm 


CS:IP 







Word 

# of entries In seoment table 



Word 

# of bvtes In nonresident-name table 


mutikym 

Word 

Offset of seoment table 

(Relative to beoinnino of this section of header) 

mi’MKm 

Word 

Offset of resource table 



Word 

Offset of resident-name table 

(Relative to beoinnino of this section of header) 


■■SSSiHii 

Offset of module-reference table 

(Relative to beoinnino of this section of header) 


Word 

Offset of Imoorted-names table 

(Relative to beoinnino of this section of header) 


■■I.H'.V.V.MI 

Offset of nonresident-name table 

(Relative to beoinnino of file) 


Word 

# of movable entrv oolnts 




Shift count of loolcal sector allonment 




# of reserved seoments 


34(52) 1 

10 bvtes 


Must be 0 


Version: Applies to Windows 2.0. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 645 through 648 

2.27. EXE File Header 

2.28. COM Program Layout 


See Also: 
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6.011. TAG IMAGE FILE FORMAT (TIFF) 


Header and Directory Format 


Offset 

Size 

Descrlotlon 

Field Size 

Field Descrlotlon 

Comments 

0(0) 

8 bytes 

Header 

Word 

Byte order 

Version 

Pointer to first IFD 

4949H-least to most; 4D4DH=most to least 
2AH (version 42) 

Word 

Dbl word 

A (10) 

Varies 

Image file directory 

Word 

12 bytes 

12 bytes each 
Dbl word 

Number of directory entries 
First directory entry 

Additional directory entries 
Pointer to next IFD 

Must begin on word boundary 

See below for format 

Varies 

Varies 

Values (taas) 



See Taos table below 

Directory Entry Formi 

if (In Imaae File DIrei 

'tory) 

Offset 

Size 

Descrlotlon 

Allowable Values. Comments 

0(0) 

Word 

Tag 

See Taos table below 

2(2) 

Word 

Type 

1 kbytes 

2=ASCIIZ string 

3- short (16-blt unsigned Integers) 

4- long (32-blt unsigned Integers) 

5=rational (2 lonas: first Is numerator, second is denominator) 

4(4) 

Word 

Lenath 

Soeclfled In terms of the data tvoe (1 short=2 bvtes) 

_8(8) 

Dbl word 

Pointer to value 

If value fits In 4 bvtes or less, it is stored here 


Tags 


Tag 

Tvoe 

Name 

Allowable Values. Comments 

FF (255) 

Short 

Subfile type 

1=full resolution image data (requires image width, image iength, strip offset) 

2=reduced resoiution data (reouires imaae width, imaae lenath. strip offset) 
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Note: • Tags with a value of 8000H (32768) or higher are reserved for user-defined Information. 

• The entries for Image file directories must be sorted In ascending order by value of the tag. 

Source: Tag Image RIe Format Draft (22 October, 1986), pages 2 through 13 

See Also: 6.013. Windows Paint RIe Format 


6.012. DYNAMIC DATA EXCHANGE PROTOCOL 


Messaae Tvoe 

Puroose 

Parameters 


WM_DDE_INITIATE 

Request start of conversation 

wParam = identifies sending window 

IParam = aApplication 
aTopic 

LO 

HO 

WM_DDE_TERMINATE 

End conversation 

wParam = identifies sending window 

IParam = RESERVED 


WM_DDE_ACK 

Acceptance of prev. message 

wparam = identifies sending window 
ForWM_DDEJNITIATE: 

Iparam = aApplication (replying app name) 
aTopic (replying topic) 
ForWM_DDE_EXECUTE: 

Iparam = wStatus* (status of response) 

hCommands (handle of command string) 

For all others: 

Iparam = wStatus* (status of response) 
altem (data item response is for) 

LO 

HO 

LO 

HO 

LO 

HO 

WM_DDE_REQUEST 

Request for data item 

wParam = identifies sending window 

IParam = cfFormat (clipboard format) 
altem (data item requested) 

LO 

HO 

WM_DDE_DATA 

Publication of data 

wParam = identifies sending window 

IParam = hData § 

altem (data item requested) 

LO 

HO 

WM_DDE_P0KE 

Place data at destination 

wParam = identifies sending window 

IParam = hData§ 
altem 

LO 

HO 

WM_DDE_ADVISE 

Request for data 

wParam = identifies sending window 

IParam = hOptionst (how data is to be sent) 
altem (data Kern requested) 

LO 

HO 

WM_DDE_UNADVISE 

Cancel request for data 

wParam = identifies sending window 

IParam = altem 

cfFormat (clipboard format) 

LO 

HO 

WM_DD_EXECUTE 

Request to process commands 

wParam = identifies sending window 

IParam = RESERVED 
hCommands 

LO 

HO 


/Consists of DDEACK data structure: 


Bit15-fAck 

1=request accepted: 0=not accepted 

Bit14-fBusv 

1=busv; 0=not busy 

Bits 8-13- RESERVED 


Bits 0-7 - bAppReturnCode 

application-defined return codes 


tConsisIs of DDEADVISE data structure: 



1=sendWM DDE DATA with ACK-requested bit 


1=source data has changed 

Wad I.BitsO-13-RESERVED 1 



standard a registered clipboard format number 


§Consists of DDEDATA data structure: 





0=don't send WM DDE ACK 

Wadi, Bit 14- RESERVED 


Word 1, Bit 13-tRelease 

Irclient app frees hData object after processing 


0=don‘t free 

Word 1, Bit 12 - fRequestedV 




Wad TBits 0-11-RESERVED 


Word 2 - cfFamat 

standard a registered clipboard famat number 

Wads 3-n - ValueD 

the data (in cfFormat) 


VNol used for WM_DDE_POKE 

Source: Microsoft Systems Journal (October 1986), pages 7 through 16 

Microsoft Systems Journal (November 1987), page 16 
Microsoft Windows 3.0 SDK Programmer's Reference, Chapter 1£ 
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6.014. FONT FILE FORMAT (continued) 


Field 

Size 

Description 

Allowable Values 

dfFace 

Dbl word 

Offset In file to face name string 


dfBItsPoInter 

Dbl word 

Absolute address of bltmao 

(Set bv GDI at load time) 

dfBItsOHset 

Dbl word 

Offset In file to beginning of bltmao 


dfCharOffset 

Word each 

0 bytes 

Word each 
Word 

Word 

Offset In bitmap rows to each char In set 

Not used 

Offset In bitmap to string for each char In set 
Offset In bitmap to char strokes for each char 
Pixel width of the character 

For variable-spaced raster fonts 

For fixed-spaced raster fonts 

For fixed-spaced vector fonts 

For variable-spaced vector fonts 

ffacename) 

Strina 

Name of tvoeface 

ASCIIZ string 

fdevicename) 

String_ 

Name of device font was designed for 

ASCIIZ string 

fbltmao) 

Bvtes 

Bltmao containing font data 

Each row must start on word boundary 


Version: Applies to all versions of Windows beginning with 2.0. 


Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 639 through 645 

Microsoft Windows Device Driver Kit, Device Driver Adaption Guide, pages 13-1 through 13-15 


6.015. CLIPBOARD FORMATS AND CLIPBOARD FILE FORMAT 


Clipboard Format Names 


Format Name 

Description 

CF BITMAP 

Handle to bitmap (HBITMAP) 

CF DIB* 

Memory biock containing BITMAPINFO data structure and bitmap 

CF DIF 

Software Arts Data Interchange Format 

CF DSPBITMAP 

Bitmap display associated with a private format 

CF DSPMETAFILEPICT 

Metafile picture display associated with a private format 

CF DSPTEXT 

Text display associated with a private format 

CF METAFILEPICT 

Metafile picture structure (See 6.69. METAFILEPICT Structure Format) 

CF OEMTEXT* 

Text containing characters in OEM character set 

CF OWNERDISPLAY 

Owner display format (clipboard owner must display and update clipboard] 

CF PALEHE* 

Handle to color palette 

CF PRIVATEFIRST 

Private format begins with this value 

CF PRIVATELAST 

Private format ends with this value 

CF SYLK 

Microsoft SYLK data interchange format 

CF TEXT 

Text ands with CR-LF-NULL 

CF TIFF* 

Tag Image File Format (see 6.011. Tag Image File Format) 


Clipboard Format 


Offset 

Lencjth 

Name 

Description 

0(0) 

Word 

Fileldentifier 

Must be set to CLP ID 

2(2) 

Word 

FormatCount 

Number of clipboard formats contained 

_ m _ 

Word 

ClipboardArray 



Lenqth 

Name 

Description 

WORD 

FormatID 

One of the above clipboard formats 

DWORD 

LenData 

Lenqth of clipboard data, in bytes 

DWORD 

OffData 

Offset, in bytes, to data block 

79-bv1es 

Name 

Format name for private clipboard format 

Varies 

Data 

Clipboard data 


*Added beginning with Windows 3.0. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, page 423 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 4-370 through 4-371,9-5 through 9-6 

See Also: 1.17. Common String Formats 

6.011. Tag Image File Format (TIFF) 

6.016. MetaFile Format 

6.047. BITMAPINFO Structure Format 

6.069. METAFILEPICT Structure Format 
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6.016. METAFILE FORMAT 


MetaFlle Header 


Field 

Size 

Descrlotlon 

Allowable Values 

mtTvoe 

WORD 

Location Indicator 

1=ln memory. 2=dlsk file 

mtHeaderSIze 

WORD 

Header size 

Size in words 

mtVerslon 

WORD 

Version number 

Current version Is 0x300 for Windows 3.0 

mtSIze 

DWORD 

MetaFlle size 

Size In words 

mtNoOblects 

WORD 

Total number of oblects 

Maximum number of oblects 

mtMaxRecord 

WORD 

Size of laraest record 

Size In words 

mtNoParameters 

WORD 

Number of oarameters 

Field not currently used 


MetaFlle GDI Fui 

Ktlon Reel 

yrds 

Field 

Size 

Description 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

Magic number of function 

0017H Arc 

0830H Chord 

041SH Ellipse 

0415H ExcludeClipRect 

0419H FloodFill 

0416H IntersectClipRect 

0213H LIneTo 

0214H MoveTo 

0220H OffsetClipRgn 

0211H OffsetViewportOrg 

020FH OffsetWindowOrg 

061DH PatBIt 

081 AH Pie 

0035H RealizePalette (3.0 and later) 

041BH Rectangle 

0139H ResizePalette (3.0 and later) 

0127H RestoreDC 

061CH RoundRect 

001 EH SaveDC 

0412H ScaleViewportExt 

0400H ScaleWindowExt 

0201H SetBkColor 

0102H SetBkMode 

0103H SetMapMode 

0231H SetMapperFlags 

041FH SetPixel 

0106H SetPolyFillMode 

01 OSH SetRelAbs 

0104H SetROP2 

0107H SetStrectchBItMode 

0108H SetTextCharExtra 

012EH SetTextAlign 

0209H SetTextColor 

020AH SetText Justification 

020CH SetWindowExt 

020BH SetWindowOrg 

020EH SetViewportExt 

020DH SetViewDortOro 

rdParm 

Varies 

Parameter(s) for function 

Variable number of words, each containino a oarameter 


MetaFlle Oblect-( 

Creation Rt 

icords* 

Field 

Size 

Description 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In bytes 

rdFunctlon 

WORD 

Obiect creation ID 

012DH 

Index 

Varies 

Index Into table to location of obiect 


*Not In Windows 3 

MetaFlle AnlmaU 

1.0 

iPalettef R 

ecords 

Field 

Size 

Description 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

AnlmatePalettelD 

0436H 

rdParm 



start First entry to be animated 

numentries Number of entries to animate 

entries PALETTEENTRY blocks 


tFirst defined for Windows 3.0; does not apply to earlier versions. 


(Continued) 
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6.016. METAFILE FORMAT (continued) 


Field 

Size 

Descrlotlon 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

BItBItID 

0922H for 1.0 and 2.0. 0940H lor 3.0 and later 

rdParm 



rasterop 

HO word of raster operation 




SY 

y-coordinate of source origin 




SX 

x-coordinate of source origin 




DYE 

Destination y-extent 




DXE 

Destination x-extent 




DY 

y-coordInate of destination origin 




DX 

x-coordinate of destination origin 




bmWIdthV 

Width of bitmap in pixels 




bmHelghtV 

Height of bitmap In raster lines 




bmWIdthBytesV 

Number of bytes in each raster line 




bmPlanesV 

Number of color planes In bitmap 




bmBltsPlxel¥ 

Number of adjacent color bits 




bits 

Actual devlce-deoendent bitmao 


VReplaced In 3.0 with BITMAPINFO structure. 
MetaFlle CreateBrushlndlrect Records 


Field 

Size 

Description 

Allowable Values 

rdSize 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

CreateBrushlndirectlD 

02FCH 

rdParm 1 

LOGBRUSH structure 

See 6.062. LOGBRUSH Structure Format 


MetaFlle CrealeFontIndIrect Records 


Field 

Size 

Description 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

CreateFontIndirectID 

02FBH 

rdParm 


LOGFONT structure 

See 6.063. LOGFONT Structure Format 


MetaFlle CreatePalettet Records 


Field 

Size 

Description 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

CreatePalettelD 

00F7H 

rdParm 


LOGPALETTE structure 

See 6.064. LOGPALETTE Structure Format 


tFIrst defined for Windows 3.0; does not apply to earlier versions. 


MetaFlle CreatePenIndIrect Records 


Field 

Size 

Description 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

5 (size In words) 

rdFunctlon 

WORD 

CreatePenIndIrect ID 

02FAH 

rdParm 

ILOGPEN structure 

See 6.065. LOGPEN Structure Format 


MetaFlle CreatePen Records 


Field 

Size 

Description 

Allowable Values 

rdSize 

DWORD 

Size of this record 

5 (size In words) 

rdFunctlon 

WORD 

CreatePen ID _ 

0230H 

rdParm 

ILOGPEN structure 

See 6.065. LOGPEN Structure Format 


MetaFlle CreateFont Recorc 

Is 

Field 

Size 

Description 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

28 (size In words) 

rdFunctlon 

WORD 

CreateFont ID 

0231H 

rdParm 


LOGFONT structure 

See 6.063. LOGFONT Structure Format 

MetaFlle Creates 

rush Reco 

rds 

Field 

Size 

Description 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

7 (size In words) 

rdFunctlon 

WORD 

CreateBrush ID 

0232H 

rdParm 


LOGBRUSH structure 

See 6.062. LOGBRUSH Structure Format 


(Continued) 
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6.016. METAFILE FORMAT (continued) 


MetaFlle CreatePattemBrua 

h Recorda 

1 Field 

Size 

Descrlotlon 

Allowable Values 1 

IrdSIze 

|i\VW:UM 

Size of this record 






rdParm 

Varies 

Bitmap 

For Windows 1 .x & 2.x; bitmap header, 9 unused words, + 
bmWIdth Bitmap width 

bmHelght Bitmap height 

bmWIdthBytes Bytes per raster line 
bmPlanes Number of color planes 

bmBitsPIxel Number of adjacent color bits per pixel 
bmBits Pointer to bit values 

bits Actual bits of pattern 

For Windows 3.0 and later; 
type Bitmap type 

Usage bmIColors format 

BITMAPINFO Data structure defining bitmap 
bits Actual devlce-deoendent bitmao 






















MetaFlle DeleteOblectf Records 


Field 

Size 

Descrlotlon 

Allowable Values 

rdSize 


Size of this record 


rdFunction 



01F0H 

rdParm 


Index 

Handle-table Index of object to be deleted 


tFirst defined for Windows 3.0; does not apply to earlier versions. 


MetaFlle DrawText Records* 


Field 

Size 

Description 

Allowable Values 

rdSize 

DWORD 

Size of this record 

Size in words 

rdFunction 

WORD 

DrawText ID 

062FH 

rdParm 

Varies 

DrawText Info 

DrawText Info consists of: 
format Method of formatting 

count Number of bytes In string 

rectangle Rectangle defining text area 

strina Text arrav contalnlna strina 


*Not in Windows 3.0 


MetaFlle ExtText 

Out Recorc 

Is 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunction 

WORD 

ExtTextOut ID 

0A32H 

rdParm 

Varies 

ExtTextOut info 

ExtTextOut Info consists of: 
y y-value of string's starting point 

X x-value of string's starting point 

count Length of string 

options Rectangle type 

rectangle RECT defining text rectangle 

string Byte array containing string 

dxarrav Word arrav of Intercharacter distances 


MetaFlle TextOui 

r Records 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSize 

DWORD 

Size of this record 

Size In words 

rdFunction 

WORD 

TextOut ID 

0521H 

rdParm 

Varies 

TextOut Info 

TextOut Info consists of: 
count Length of string 

fIstrIng String 

fly location y-value of string's starting point 

fixiocatlon x-value of strina's startlno ooint 


MetaFlle Polvaor 

Records 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSize 

DWORD 

Size of this record 

Size In words 

rdFunction 

WORD 

Polvoon ID 

0324H 

rdParm 

Varies 

Polygon Info 

Polygon Info consists of; 
count Number of points In polygon 

Dtllst List of the Individual oolnts 


(Continued) 
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6.016. METAFILE FORMAT (continued) 


MetaFlle PoMInt 

Reeorda 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

Polvllne ID 

0325H 

rdParm 

Varies 

Polyline Info 

Polyline Info consists of: 
count Number of points In polygon 

Dtllst List of the Individual oolnts 

MetaFlle PolvPol 

1 

1 

rda 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

PolvPolvaon ID 

0538H 

rdParm 

Varies 

PolyPolygon Info 

PolyPolygon Info consists of: 
count Total number of points 

list of counts List of number of points for each polygon 
list of oolnts List of Individual oolnts 


MetaFlle Escape Records 


Field 

Size 

Descrlotlon 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

Escaoe ID 

0626H 

rdParm 

Varies 

Escape info 

Escape Info consists of: 

escape# Number of escape 

count Number of bytes of escape data 

escaoedata 


MetaFlle InvertR 

9alon Records* 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSize 

DWORD 

Size of this record 

Size in words 

rdFunctlon 

WORD 

InvertRealon ID 

012AH 

rdParm 


Reoion 

Index to reoion in MetaFile table 

*Not In Windows 3.0 

MetaFlle PaIntRealon Records* 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSize 

DWORD 

Size of this record 

Size in words 

rdFunction 

WORD 

PaintReaion ID 

012BH 

rdParm 


Reoion 

Index to reoion in MetaFile table 

*Not In Windows 3.0 

MetaFlle FIIIRealon Recordi 

f* 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

FillReoion ID 

0228H 

rdParm 


Reoion 

Index to reoion in MetaFile table 

•Not In Windows 3.0 

MetaFlle FrameRealon Recc 

rds* 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

FrameReoion ID 

0429H 

rdParm 


Reoion 

Index to reoion In MetaFile table 

•Not In Windows 3.0 


MetaFlle SelectC 

lloRealon Records 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSize 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

SelectClioReoion ID 

012CH 

rdParm 


Reoion 

Index to reoion In MetaFile table 


Field 

Size 

Descrlotlon 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size in words 

rdFunctlon 

WORD 

SelectOblect ID 

012DH 

rdParm 


Reoion 

Index to reoion In MetaFile table 


MetaFlle SelectP 

alettet Records 

Field 

Size 

Descrlotlon 

Allowable Values 

rdSize 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

SelectPalette ID 

0234H 

rdParm 


Palette 

Index to oalette In MetaFile table 


tFIrst defined for Windows 3.0; does not apply to earlier versions. 


(Continued) 
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6.016. METAFILE FORMAT (continued) 


MeteFlle SetDIBI 

tsToDevIcet Records 

1 FteW 

Size 

Descrlotlon 

Allowable Values I 


DWORD 

Size of this record 

Size in words 





rdParm 

Varies 

SetDLBItsToDevice Info 

SetDIBItsToDevIce Info consists of: 
wUsage Color usage flag 

numscans Number of scanllnes In bltmeip 

startscan First scan line In bitmap 

srcY y-coordinate of origin of source In bitmap 

srcX x-coordinate of origin of source In bitmap 

extY Height of source In bitmap 

extX Width of source In bitmap 

destY y-coord of origin of destination rectangle 

destX x-coord of origin of destination rectangle 

BITMAPINFO Data structure for bitmap 
bits Actual bltmao 


tFirst defined for 

MeteFlle SetPale 

Windows 3.0; does not apply to earlier versions. 

tteEntrlesf Records 

Field 

Size 

Description 

Allowable Values 

rdSize 

DWORD 

Size of this record 

Size in words 

rdFunctlon 

WORD 

SetPaletteEntrles ID 

0037H 

rdParm 

Varies 

SetPaletteEntrles Info 

SetPaletteEntrles Info consists of: 
start First entry to be set in palette 

numentries Number of entries to set in palette 

entries PALETTEENTRY blocks 

tFirst defined for 

MeteFlle Stretch 

/Vindows 3. 

Bit Records 

5; does not apply to earlier versions 

Field 

Size 

Description 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

StretchBIt ID 

0B23H for orior to 3.0. 0F43 for 3.0 

rdParm 

Varies 

StretchBIt info 

StretchBIt info consists of: 
raster op LO word of raster operation 

raster op HO word of raster operation 

SYE Source y-extent 

SXE Source x-extent 

SY y-coordinate of source origin 

SX x-coordinate of source origin 

DYE Destination y-extent 

DXE Destination x-extent 

DY y-coordinate of the dest origin 

DX x-coordinate of the dest origin 

bmWIdthV Width of the bitmap, In pixels 

bmHeightV Height of the bitmap, In raster lines 

bmWIdthBytesY Number of bytes per raster line 
bmPlanesV Number of color planes per raster line 

bmBItsPixelY Number of adjacent color bits/pixel 
bits Actual bltmao 


VReplaced In Windows 3.0 with BITMAPINFO structure. 


MeteFlle Stretchl 

DIBItstRec 

ords 

Field 

Size 

Description 

Allowable Values 

rdSIze 

DWORD 

Size of this record 

Size In words 

rdFunctlon 

WORD 

StretchDIBIts ID 

0F43H 

rdParm 

Varies 

StretchDIBIts info 

StretchDIBIts Info consists of: 
dwRop Raster operation to be performed 

wUsage Color usage flag 

srcYExt Height of source of bitmap 

srcXExt Width of source of bitmap 

srcY y-coordinate of origin of source In bitmap 

srcX x-coordinate of origin of source in bitmap 

dstYExt Height of destination rectangle 

dstXExt Width of destination rectangle 

dstY y-coord of origin of destination rectangle 

dstX x-coord of origin of destination rectangle 

BITMAPINFO Data structure defining bitmap 
bits Actual bltmao 


tFirst defined lor Windows 3.0; does not apply to earlier versions. 
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Note: 


Source: 


See Also: 


The actual MetaFlle format Is comprised of: 

-A MetaRle header 

-A variable number of MetaRle GDI or other function records 
-A table of any objects referenced by function records 

Microsoft Windows 2.0 SDK Programmer's Reference, pages 127 through 129 
Microsoft Windows 2.0 Beta2 Documentation, pages 646 through 655 
Microsoft Windows 3.0 SDK Programmer's Reference, Chapter 9 

6.062. LOGBRUSH Structure Format 
6.063. LOGFONT Structure Format 
6.064. LOGPALETTE Structure Format 
6.065. LOGPEN Structure Format 


6.017. ICON RESOURCE FILE FORMAT 


Offset 

Lenath 

Name 

DescriDtIon 

0(0) 

WORD 

IcoResetved 

RESERVED: must be set to 0 

2(2) 

WORD 

IcoResourceTvoe 

Tvoe of resource contained in file: must be 1 

4(4) 

WORD 

icoResourceCount 

Number of arravs (Icons) in file 

6(6) 

Varies 

IcoResourceArrav 



Lenath 

Name 

Descriotion 

BYTE 

Width 

Width, in pixels, of icon imaae (16,32, or 64) 

BYTE 

Heloht 

Heiaht, in pixels, of icon (16,32, or 64) 

BYTE 

ColorCount 

Number of colors in icon (2,8, or 16) 

BYTE 

RESERVED 


WORD 

RESERVED 


WORD 

RESERVED 


DWORD 

icoDIBSize 

Size of pixel array, in bytes 

DWORD 

icoDIBOHset 

Offset, in bytes, to pixel array 


Note: A DIB for a color icon consists of 1) XOR mask bitmap; 2) AND mask (monochrome). 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 9-2 through 9-3 

See Also: 6.018. Cursor Resource File Format 


6.018. CURSOR RESOURCE FILE FORMAT 


Offset 

Lenath 

Name 

Descriotion 

0(0) 

WORD 

curReserved 

RESERVED: must be set to 0 

2(2) 

WORD 

curResourceTyoe 

Type of resource contained In file: must be 2 

4(4) 

WORD 

curResourceCount 

Number of arrays (cursors) in file 

_6i61_ 

Varies 

curResource Array 



Lenath 

Name 

Description 

BYTE 

curWidth 

Width, in pixels, of cursor imaae 

BYTE 

curHekiht 

Heiaht, in pixels, of cursor 

BYTE 

ColorCount 

Number of colors in cursor (2,8, or 16) 

BYTE 

RESERVED 


WORD 

curXHotspot 

Horizontal hotspot, in pixels 

WORD 

curYHotspot 

Vertical hotspot, in pixels 

DWORD 

curDIBSize 

Size of pixel array, in bytes 

DWORD 

curDIBOffset 

Offset, in bytes, to pixel array 


Note: Cursors consist of 1) XOR mask bitmap: 2) AND mask (both monochrome). 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 9-3 through 9-5 

See Also: 6.017. Icon Resource File Format 
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6.019. SDKPAINT.DAT FILE FORMAT 


Lenath 

Name 

Description 

Uo to 10 chars 

name 

Name of dlsolav device 

Varies 

num-colors 

Number of colors of Icon/cursor Imaoe 

Varies 

curs-horz-size 

Horizontal size of cursor. In olxels 

Varies 

curs-vert-size 

Vertical size of cursor. In olxels 

Varies 

Icon-horz-size 

Horizontal size of Icon. In olxels 

Varies 

Icon-vert-sIze 

Vertical size of Icon. In olxels 


Note: 


Source: 


File Is In ASCII format (I.e., numbers are written out, as In 32,16, 64); strings are 
terminated by CR (no null character), one string per display device. 

Microsoft Windows 3.0 SDK Tools, pages 4-2 through 4-3 


6.020. RESOURCE SCRIPT FILE DIRECTIVES 


Directive 

Function 

Syntax 

Comments 

#include 

Cooles contents of file Into resource scriot 

finclude filename 

Filename Is a strina (e.a.. "windows.h") 

#define 

(* 1 1y/- 1 1 ^ (>^ 1 1 [* 1 11 

#deflne name value 

Name=letters.dialts.ounc.:value=lnt.char.strlna 

#undef 

Removes definition assloned to name 

#undef name 


#ifdef 


#ifdef name 


#ifndef 

Comoiles uo to #endif If name Is not defined 

#ifndef name 


#if 

Comoiles uo to #endif if constant Is non-zero 

#lf constant 

See #endif 

#elif 

Comoiles block within #lf- if constant Is non-zero 

#ellf constant 

Used within #if. #ifndef. & #ifdef (see examole 2) 

#else 


#else 


#endif 

Ends conditional comoilatlon 

#endlf 

Ends #if. #ifndef. #ifdef comoilation 


Example 1: #ifdef Debug 

errbox BITMAP errbox.bmp 
#endif 

Example 2: #lf Verslon<3 

errbox BITMAP errbox.bmp 
#elif Verslon<7 
errbox BITMAP userbox.bmp 
#endlf 

Example 3: #ifdef Debug 

errbox BITMAP errbox.bmp 
#else 

errbox BITMAP userbox.bmp 
#endlf 


Source: 


See Also: 


Microsoft Windows 2.0 SDK Tools, pages 25 through 27 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 8-47 through 8-51 

6.021. SIngle-llne Resource Statements (ICON, CURSOR, BITMAP, FONT) 

6.022. RCDATA Resource Script Definitions 

6.023. MENU Resource Script Definitions 

6.024. DIALOG Resource Script Definitions 

6.025. Dialog Box Control Definitions 

6.026. ACCELERATORS Resource Script Definitions 

6.028. STRINGTABLE Resource Script Definitions 
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6.021. SINGLE-LINE RESOURCE STATEMENTS (ICON, CURSOR, BITMAP, FONT) 

General Single Statement Reaource Script Format: 
namelD resourcetype [loadoptlon] [memoryoption] fllespec 


Item 

Desciictlon 

Allowable Values 

namelD 

Name or number used to identify resource 

For FONT resource, must be an Inteaer number 

resourcetype 

Type of resource being defined 

One of: CURSOR 

ICON 

BITMAP 

FONT 

loadoptlon 

Specifies when resource Is to be loaded 

One of: PRELOAD (loaded Immediately) 

LOADONCALL (default: loaded onlv when called) 

memoryoption 

Determines how resource Is treated In memory 

One of: FIXED (remains In fixed location) 

MOVEABLE (may be moved In memory) 
DISCARDABLE (mav be discarded from memory) 

filesoec 

Name and extension of file contalnina resource 

ASCII strina. which mav contain oathname 


Examples; 5 FONT CMMODERN.FNT 

cursor CURSOR custom.cur 
desk ICON DISCARDABLE desk.lco 

Source: Microsoft Windows 2.0 SDK Tools, pages 30 through 31 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 8-1 through 0-3 

See Also; 6.020. Resource Script File Directives 


6.022. RCDATA RESOURCE SCRIPT DEFINITIONS 

General RCDATA Reaource Script Format: 
namelD RCDATA [load-optlon](mem-option] 

BEGIN 

raw-data 

END 


Item 

Descrlotlon 

Allowable Values 

namelD 

Name or number used to Identify resource 


load-option 

Specifies when resource Is to be loaded 

PRELOAD (loaded Immediately) 

LOADONCALL (default: loaded when called) 

mem-option 

Determines how resource Is treated In memory 

FIXED (remains in fixed location) 

MOVEABLE (may be moved to compact memory) 
DISCARDABLE (mav be discarded when not needed) 


Version: 

Source: 


See Also: 


Applies to all versions of Windows beginning with 3.0. 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 8-4 through 8-5 
6.020. Resource Script File Directives 
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6.023. MENU RESOURCE SCRIPT DEFINITIONS 

General MENU Resource Script Format: 

menulD MENU [load-option] [mem-optlonj 

BEGIN 

menultems 

END 


Item 

Descrbtlon 

Allowable Values 

menulD 

Name or number used to Identify menu resource 


load-option 

Specifies when resource Is to be loaded 

PRELOAD (loaded Immediately) 

LOADONCALL (default: loaded when called) 

mem-optlon 

Determines how resource Is treated In memory 

FIXED (remains In fixed location) 

MOVEABLE (may be moved to compact memory) 
DISCARDABLE (mav be discarded when not neededi 

Allowable Menultems 

Menultem Name 

Syntax 

Descrlotion 

MENUITEM 

MENUITEM text, result, ootlonllstl 

Defines a menu item 

POPUP 

POPUP text. ODtlonllst2 BEGIN definitions END 

Defines a dodud menu definition 

MENUITEM SEPARATOR 

MENUITEM SEPARATOR 

Soeclal "dividina" menu item, usually a horiz. bar 

optlonllsti: 

MENUBREAK 

Item Is Immediately preceded by a new line 


MENUBARBREAK 

Same as MENUBREAK, but places vertical line 
between columns 


CHECKED 

Item has a checkmark next to it 


INACTIVE 

Item Is displayed, but cannot be selected 


GRAYED 

Item Is Inactive and displayed "grayed" (disabled) 


HELP 

Item has vertical separator to its left 

optlonllst2: 

MENUBREAK 

Item Is placed In new column 


MENUBARBREAK 

Same as MENUBREAK, but places vertical line 


CHECKED 

INACTIVE 

GRAYED 


between columns 

Item has a checkmark next to it 

Item is displayed, but cannot be selected 

Item Is Inactive and displayed "grayed" (disabled) 


text: 

result: 

Source: 


ASCII string (in quotes) 

Integer number of result to return when user selects Item 

Microsoft Windows 2.0 SDK Tools, pages 36 through 40 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 8-8 through 8-13 

6.020. Resource Script File Directives 


6.024. DIALOG RESOURCE SCRIPT DEFINITIONS 

General DIALOG Resource Script Format: 

namelD DIALOG [loadoptlon] [memoryoptlon] x,y,wldth,helght 

optionstatements 

BEGIN 

controlstatements 

END 


Item 

Descrlotion 

Allowable Values 

namelD 

Name or number used to Identify dialoa 


loadoptlon 

Specifies when resource Is to be loaded 

PRELOAD (loaded Immediately) 

LOADONCALL (default: loaded when called) 

memoryoptlon 

Determines how resource Is treated in memory 

FIXED (remains In fixed location) 

MOVEABLE (may bo moved to compact memory) 
DISCARDABLE (mav be discarded when not needed) 

optionstatements 

Define special attributes of dialog box 

STYLE (defines style of dialog box) 

CAPTION text (defines dialog box's title) 

MENU name (defines dialog box's menu) 

CLASS class (defines dialog box's class) 

FONT point size, typeface (defines dialoa box's font) 

controlstatements 

Define attributes of controls within dialoa box 

See 6.025. Dialoa Box Control Definitions 




Resource Script Files 


6-29 


Note: Default STYLE Is: 

WS.POPUP 

WS_BORDER 

WS.SYSMENU 

Source: Microsoft Windows 2.0 SDK Tools, pages 40 through 46 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 8-13 through 0-15 

See Also: 6.025. Dialog Box Control Definitions 


6.025. DIALOG BOX CONTROL DEFINITIONS 

General Resource Script Format: 

CONTROLNAME text, id, xposition, yposition, width, height, [style] 


Control Name 

Class 

Aocears As 

Syntax 

Default Style 

LTEXT 

Static 

Left-justified text 

LTEXT text,id,x,y,w,h,[style] 

SS LEFT, WS GROUP 

RTEXT 

Static 

Right-justified text 

RTEXT text,id,x.y,w,h,[style] 

SS RIGHT, WS GROUP 

CTEXT 

Static 

Centered text 

CTEXT text,id,x,y,w,h,[stylei 

SS CENTER, WS GROUP 

CHECKBOX 

Button 

Check box with text 

CHECKBOX text,id,x,y,w,h.[style] 

BS CHECKBOX, WS TABSTOP 

PUSHBUTTON 

Button 

Push button with text 

PUSHBUnON text,id,x,y.w.h,[stylel 

BS PUSHBUTTON, WS TABSTOP 

USTBOX 

Usttx>x 

Boxed list of strings 

LISTBOX id,x,y,w,h,[style] 

LBS NOTIFY,WS VSCROLL, WS BORDER 

GROUPBOX 

Button 

Group of buttons 

GROUPBOX text,id,x,y,w,h,[style] 

BS GROUPBOX, WS TABSTOP 

DEFPUSHBUnON 

Button 

Default push button 

DEFPUSHBmTONtext,id,x,y,w.h.[style] 

BS DEFPUSHBUTTON, WS TABSTOP 

RADIOBUTTON 

Button 

Radio button with text 

RADIOBUTTON text,id,x,y,w,h,[style] 

BS RADIOBUnON, WS TABSTOP 

COMBOBOXt 

Combobox 

Boxed list with text 

COMBOBOX id, x,y,w,h,[style] 

WS TABSTOP, CBS SIMPLE 

SCROLLBARt 

Scrollbar 

Scrollbar with thumb 

SCROLLBAR id, x,y,w,h,[style] 

SBS HORZ 

EDITTEXT 

Edit 

Boxed text 

EDITTEXT id,x,y,w,h,[style] 

WS TABSTOP, ES LEFT, WS BORDER 

ICON 

Static 

Icon 

ICON text,id,x,y,w,h,[style] 

SS ICON 

CONTROL 

Varies 

User-defined window 

CONTROL text,id,class,stvle,x,y,w,h 

none 


Control Styles 


Style Name 

Class 

Description 

BS 3STATE 

Button 

Same as BS CHECKBOX except button can be 'grayed’ 

BS AUT03STATE 

Button 

Same as BS 3STATE except that button automatically toggles state when user clicks on it 

BS AUTOCHECKBOX 

Button 

Button automatically toggles state when user clicks on it 

BS AUTORADIOBUnON* 

Button 

Button checked, application notified, all other radio buttons in group unchecked 

BS CHECKBOX 

Button 

Same as CHECKBOX 

BS DEFPUSHBUnON 

Button 

Same as DEFPUSHBUnON 

BS GROUPBOX 

Button 

Same as GROUPBOX 

BS LEFnEXP 

Button 

Causes text to appear to left of button (used with CHECKBOX, 3STATE, or RADIOBUTTON) 

BS OWNERDRAWt 

Button 

Owner-drawn button handled by parent window 

BS PUSHBOX* 

Button 

Same as PUSHBUTTON, but no border drawn 

BS PUSHBUTTON 

Button 

Same as PUSHBUHON 

BS RADIOBUTTON 

Button 

Same as RADIOBUnON 

BS USERBUnON 

Button 

User-defined button; parent notified when clicked 

DS LOCALEDIT 

Dialog 

Edit controls in dialog box will use memory from application's data segment 

DS MODALFRAME 

Dialog 

Modal dialog box frame 

DS NOIDLEMSG 

Dialog 

Supress WM ENTERPRISE messages to dialog box 

DS SYSMODAL 

Dialog 

Creates a system modal dialog box 

ES AUTOHSCROLL 

Edit 

Text scrolled 10 chars right at end of line, to 0 when CR pressed 

ES AUTOVSCROLL 

Edit 

Text scrolled up one 'page' when user presses CR on last lino 

ES CENTER 

Edit 

Centered text 

ES LEFT 

Edit 

Left-justified text 

ES LOWERCASEt 

Edit 

Lowercase edit control 

ES MULTILINE 

Edit 

Multiline edit control 

ES NOHIDESEL 

Edit 

Overrides hiding and inverting of text as focus moves to and from text 

ES OEMCONVERTt 

Edit 

Text converted from ANSI to OEM character set and back 

ES PASSWORD! 

Edit 

Displays all characters as asterisk as they are typed 

ES RIGHT 

Edit 

Right-justified text 

ES UPPERCASEt 

Edit 

Uppercase edit control 

LBS EXTENDEDSELt 

Listbox 

Select multiple items with Shift and/or Control key 

LBS HASSTRINGSt 

Listbox 

Contains items consisting of strings 

LBS MULTICOLUMt 

Listbox 

Listbox contains multiple columns 

LBS MULTIPLBSEL 

Listbox 

String selection toggled when user clicks or double clicks 

LBS NOINTEGRALHEIGHTt 

Listbox 

Size of listbox controlled by application 

LBS NOREDRAW 

Listbox 

Listbox display not updated when changes are made 

iiS NOTIFY 

Listbox 

Parent receives message when user clicks or double clicks string 

QS OWNERDRAWFIXEDt 

Listbox 

Owner of listbox responsible for drawing 

LBS OWNERDRAWVARIABLEt 

Listbox 

Owner of listbox responsible for drawing; items are variable height 

LBS SORT 

Listbox 

Strings are listed in box alphabetically 

LBS STANDARD! 

Listbox 

SORT, NOTIFY. BORDER. VSCROLL 

LBS"USETABST0PS! 

Listbox 

Listbox expands tab chars when drawing strings 


(Continued) 
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6.025. DIALOG BOX CONTROL DEFINITIONS (continued) 


Control Styles (continued) 


Stvie Name 

Class 


LBS WANTKEYBOARDINPUTt 

Listoox 

Owner of listbox receives WM VKEYTOITEM or WM CHARTOITEM messaoes on kevoress 1 

SBS BOnOMALIGN 

Scrollbar 


SBS HORZ 

Scrollbar 


SBS LEFTAUGN 

Scrollbar 

Used with SBS VERT; left edge is left edge of rectangle I 

SBS RIGKTAUGN 

Scrollbar 


SBS SIZEBOX 

Scrollbar 

Size box 

SBS SIZEBOXBOTTOMRIGHTALIGN 

Scrollbar 

Used with SBS SIZEBOX; aligns sizebox to bottom right corner of rectangle 

SBS SIZEBOXTOPLEFTAUGN 

Scrollbar 

Used with SBS SIZEBOX; aligns sizebox to top left comer of rectangle 

SBS TOPAUGN 

Scrollbar 

Used with SBS HORZ; top edge is top edge of rectangle 


Scrollbar 

Vertcal scroll bar 

SS BLACKFRAME 

State 


SS BLACKRECT 

State 


SS CENTER 

State 

Same as CENTER I 

SS GRAYFRAME 

State 


SS GRAYRECT 

State 


SS ICON 

State 

Same as ICON I 


State 

Same as LTEXT I 


State 


SS NOPREFIXt 

State 


SS RIGHT 


Same as RTEXT 

SS SIMPLEt 

State 

Same as LTEXT, but text channot be altered 

SS USERITEM 

State 

User-defined state item 

SS WHITEFRAME 

State 

Box with frame the color of window background 

SS WHITERECT 

State 

Rectangle filled with color of window background 

WS BORDER* 

All 

Creates window that has a border 

WS CAPTION* 

All 

Creates window that has a title bar (implies WS BORDER) 

WS CHILD* 

All 

Creates child window (cannot be used with WS POPUP) 

WS CHILDWINDOW* 

All 

Creates child window with style WS CHILD 

WS CLIPCHILDREN* 

All 

Excludes the area occupied by child window when drawing parent window 

WS CLIPSIBLINGS* 

All 

Clips child windows relatve to each other 

WS DISABLED* 

All 

Creates window that is initially disabled 

WS DLGFRAME* 

All 

Creates window with a double border but no title 

WS GROUP 

All 

First control of group in which user may move using cursor keys 

WS HSCROLL* 

All 

Creates window with horizontal scroll bar 

WS ICONIC* 

All 

Creates window that is initially iconic (use with WS TOPLEVEL only) 

WS ICONICPOPUP*§ 

All 

Creates iconic pop-up window 

WS MAXIMIZE* 

All 

Creates window of maximum size 

WS MAXIMIZEBOX 

All 

Creates window that has a Maximize box 

WS MINIMIZE 

All 

Creates window of minimum size 

WS MINIMIZEBOX 

All 

Creates window that has a Minimize box 

WS OVERLAPPED 

All 

Creates overlapping window 

WS_OVERLAPPEDWINDOW 

All 

Creates overlapped window with: WS OVERLAPPED.WS SYSMENU. WS CAPTION. 

WS SIZEBOX. WS THICKFRAME.WS MINIMIZEBOX, WS MAXIMIZEBOX 

WS POPUP* 

All 

Creates pop-up window (cannot bo used with WS CHILD) 

WS POPUPWINDOW* 

All 

Creates pop-up window with: WS POPUP. WS BORDER. WS SYSMENU 

WS SIZEBOX* 

All 

WS THICKFRAME 

WS SYSMENU* 

All 

Creates window that has a system menu box in its title bar 

WS TABSTOP 

All 

Control in which user may move using Tab key 

WS THICKFRAMEt 

All 

Creates window with thick frame for resizing window 

WS TOPLEVEL*§ 

All 

Creates top-level window 

WS TOPLEVELWINDOW*§ 

All 

Creates window with: WS TOPLEVEL, WS CAPTION, WS SYSMENU. WS SIZEBOX 

WS VISIBLE* 

All 

Creates window that is initially visible (applies to toplevel and popup windows) 

WS VSCROLL* 

All 

Creates window with vertical scroll bar 


•First defined in Windows 2.0. 
tFirst defined in Windows 3.0. 

§No longer defined in Windows 3.0. 


Source: 


See Also: 


Microsoft Windows 2.0 SDK Tools, pages 44 through 65. 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 0-13 through 8-47, 4-66 through 4-68 
6.020. Resource Script File Directives 

6.021. Single-line Resource Statements (ICON. CURSOR, BITMAP, FONT) 

6.023. MENU Resource Script Definitions 

6.026. ACCELERATORS Resource Script Definitions 

6.028. STRINGTABLE Resource Script Definitions 
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6.026. ACCELERATORS RESOURCE SCRIPT DEFINITIONS 

General ACCELERATOR Reeouree Script Format: 

tablename ACCELERATORS 

BEGIN 

event. Idvalue I.typeII.NOINVERT][.ALT|[.SHIFT]I.CONTROL) 

END 


Item 

Descrlotlon 

Allowable Values 

tablename 

Name of accelerator table 


event 

Keystroke to be used as accelerator 

"char* or "''char" (single character, control char) 
ASCII character code 

Virtual kev character 

Idvalue 

ID of accelerator keystroke 

Inteaer value 

type 

Defines keytype of accelerator 

Not used if using quoted chars (e.g., "'‘C") 

ASCII (If ASCII character code) 

VIRTKEY (If Virtual kev character) 

NOINVERT 

Defines whether top-level menu Is highlighted on key 

If omitted, top-level menu Is highlighted 

If Included, too-level menu Is not hiohliahted 

ALTt 

Defines If accelerator requres Alt key down 

If omitted, Alt key need not be down 

If Included. Alt kev must be down 

SHIFT 

Defines If accelerator requires Shift key down 

If omitted. Shift key need not be down 

If Included. Shift kev must be down 

CONTROL 

Defines If accelerator requires Control key down 

If omitted. Control key shouldn't be down 

If Included. Control kev must also be down 


fFIrst defined In Windows 3.0. 

Note: More than one key may be defined at once by Including additional 'event' statements 

between the BEGIN and END statements. 

Source: Microsoft Windows 2.0 SDK Tools, pages 35 through 36 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 8-7 through 8-8 


See Also: 


6.020. Resource Script File Directives 
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6.027. COMMON MENU ACCELERATOR KEY DEFINITIONS 


Edit Menu In Ea 

riv Windows Versions 



Action Performed In Windows 2 

I Shift + Escaoe 

Invokes the Edit menu's Undo command 

Selects svstem menu of active window 


Not defined 

Invokes the Edit menu's Undo command 

Delete 

Invokes the Edit menu's Cut command 

Invokes the Edit menu's Clear command 

F2 

Invokes the Edit menu's Codv command 

Not defined 



Invokes the Edit menu's Codv command 

Shift + Delete 

Invokes the Edit menu's Clear command 

Invokes the Edit menu's Cut command 

Shift + Insert 

Not defined 

Invokes the Edit menu's Paste command 


IBM SAA Menu 

Definitions 

Kev Name 

Action 

Description 

none 

File menu 


none 

New 

Creates new file 

none 

Open 

Opens existina file 

none 

Save 

Saves existina file 

none 

Save as... 

Saves Into new file 

none 

Print 

Prints existina file 

none 

Exit fODtIonal) 

Ends active aoDlicatlon 

none 

Edit menu 


Alt+Backsoace 

Undo 

Reverses last action 

Shift+Del 

Cut 

Removes selected obiect(s). copies to clipboard 

Ctrl+lns 

Copy 

Copies selected oblectfs) to clipboard 

Shift+lns 

Paste 

Pastes obiect(s) from clipboard 

Del (ODtional) 

Clear (oDtional) 

Removes selected obiect(s). not to clipboard 



Removes selected oblect(s). not to clipboard 

I none 



Inone 






none 



Shift+FlO 


Describes how to aet help 

F2 


Provides Info about tasks application performs 

F9 



F11 



Shift+F2 


Provides tutorial for current point of focus 

none 


Displays application loao and info 


Svstem Menu 


iShift+Esc 

Svstem Menu 




Returns prlmarv window to previous size 

none 

Move 

Repositions window on screen 



Chanaes dimensions of window 

none 

Minimize 

Removes all windows and replaces with Icon 









Shows dialoa of active applications 




FSfODtional) 1 Refresh I 



Source: Microsoft Windows 2.0 SDK Appiication Styie Guide, page 30 

iBM SAA Common User Access Advanced interface Design Guide, Appendix B 

See Also: 6.001. Reserved System Keys and Recommended Keyboard Actions 

6.026. ACCELERATORS Resource Script Definitions 


6.028. STRINGTABLE RESOURCE SCRIPT DEFINITIONS 

General STRINGTABLE Resource Script Format: 

STRiNGTABLE [ioadoption] [memoryoption] 

BEGiN 
ID string 
END 


Item 

Description 

Allowable Values 

Ioadoption 

Specifies when resource Is to be loaded 

PRELOAD (loaded Immediately) 

LOADONCALL (default: loaded when called) 

memoryoption 

Determines how resource is treated In memory 

FIXED (remains In fixed location) 

MOVEABLE (may be moved to compact memory) 
DISCARDABLE (mav be discarded when not needed) 

ID 

Identifier used to name strina 

Must be an Inteaer value 

strina 

Text comprlslna strina 

ASCII strina in auotes 
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Note: Multiple strings may be defined at the same time by Including multiple ID string statements between the 

BEGIN and END statements 

Source: Microsoft Windows 2.0 SDK Tools, pages 34 through 35 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 8-5 through 0-7 

See Also: 6.020. Resource Script File Directives 


6.029. WIN.INI EXTENSION SETTINGS 

Section Header: fextenslonsi __ 

I Option I Function I Syntax I Allowable Values 

lExtenslon setting [Associates extension with application lext = aoname.tvp '^.ext I'ext* Is the extension to associate with application 

Source: Microsoft Windows 2.0 User's Guide, page 207 

Running Windows 2nd Edition (Microsoft Press), Chapter 9 
WININI.TXT, the read-me file that comes with Windows 3.0 

See Also: 6.030. WIN.INI Windows Settings 

6.031. WIN.INI Devices Settings 
6.032. WIN.INI Colors Settings 
6.033. WIN.INI PIF Settings 
6.035. WIN.INI Ports Settings 
6.036. WIN.INI International Settings 
6.037. WIN.INI Fonts Settings 


6.030. WIN.INI WINDOWS SETTINGS 


Section Header: [windows! 


Option 

Function 

Syntax 

Example 

Beep 

Defines whether system beeos on errors 

Beep=boolean 


BorderWidth 


BorderWidth=lnteoer 

BorderWidlh=5 

CursorBlinKRate 


CursorBlinkRate=milliseconds 

CursorBlinkRale=817 

Device 

Defines default outout device 







Documents 



Documents=bre 

DoubleClickSoeed 

Sets system's double-click soeed 

DoubleCllckSoeed=milllseconds 

DoubleClickSoeed=500 

Load 

Programs made into icons at startuo 

Load=llst 

Load clock notepad 

KevboardSoeed 


KevboardSoeed=milliseconds 

KevboardSpeed=31 

MouseSoeed 

Sets mouse acceleration rate 


MouseSpeed=1 

NetWarn 

Defines whether a warning message Is 
disolayed if network not running 

NetWam=0 or 1 

NetWarn=1 

NullPort 


NullPort=portname 

NullPort=none 

Programs 


Proorams=llst 



Programs run at startup 

Run^list 

Run=excel 


Defines whether spooler Is used 

Soooler=boolean 

Spooler=ves 


Allows mouse buttons to be reversed 

SwaoMouseButtons=boolean 

SwapMouseButtons=no 


Sets timeout value tor communications 

T ransmlssionRetrvTimeout=seconds 

TransmissionRetrvTimeout=45 

xMouseThreshold* 

Sets horizontal mouse threshold level 

xMouseThreshold=inteaer 

xMouseThreshold=2 

yMouseThreshold* 

Sets vertical mouse threshold level 


vMouseThreshold=2 


*ln Windows 3.0, xMouseThreshold Is MouseThresholdl, and yMouseThreshold Is MouseThreshold2. 
tNot In Windows 3.0 


Note: Values in lists may be separated by commas or white space 

Source: Microsoft Windows 2.0 User's Guide, pages 201 to 202 

Running Windows 2nd Edition (Microsoft Press), Chapter 9 
WININI.TXT, a file that Is Included In Windows 3.0 
WININI2.TXT, a file that Is included In Windows 3.0 

See Also: 6.029. WIN.INI Extension Settings 

6.031. WIN.INI Devices Settings 
6.032. WIN.INI Colors Settings 
6.033. WIN.INI PIF Settings 
6.035. WIN.INI Ports Settings 
6.036. WIN.INI International Settings 













































6-34 


Section 6: Microsoft Windows 


6.031. WIN.INI DEVICES SETTINGS 


Section Header: [devices] ____ 

I Option I Function I Syntax I Allowable values 1 

Idevicename iNames output devices and their port Idevlcename-drivemame.portname* I'Portname*: See 6.035. WIN.INI Ports Settingsl 

•Additional port names may be specified (separated by commas). 


Note: 

Source: 


See Also: 


If device not connected, 'portname' should be the NullPort device defined In the Ports section. 

Microsoft Windows 2.0 User's Guide, page 214 
Running Windows 2nd Edition (Microsoft Press), Chapter 9 
WININI.TXT, a file that Is Included In Windows 3.0 
WININI2.TXT, a file that Is Included In Windows 3.0 

6.029. WIN.INI Extension Settings 
6.030. WIN.INI Windows Settings 
6.032. WIN.INI Colors Settings 
6.033. WIN.INI PIF Settings 
6.035. WIN.INI Ports Settings 
6.036. WIN.INI International Settings 


6.032. WIN.INI COLORS SETTINGS 


Section Header: [colors) 


Option 

Function 

Syntax 

Allowable values 

Component 

Defines Windows background colors 

Component - redval greenval Wueval 

Component Is one of: 

ActiveBorder (active window border) 

ActiveTitle (active caption bar) 

AppWorkSpace (application work space) 
Background (icon area, screen back) 

ButtonFace (button face) 

ButtonShadow (button shadow) 

ButtonText (button text) 

GrayText (dimmed text) 

Hilight (background of highlighted text) 
HIghlightText (highlighted text) 

Inactive Title (Inactive caption bar) 
InactIveBorder (inactive window border) 

Menu (menu background) 

MenuText (menu text) 

Scrollbar (scroll bars) 

TItleText (title text) 

Window (Window client area back) 
WindowFrame (Title back, frame) 

WlndowText (window text) 

Color vals: 0 (black) to 255 (white)(lnteaer only) 


Note: Windows expects a solid color for MenuText, WlndowText. TItleText, and Window. 


Source: 


See Also: 


Microsoft Windows 2.0 User's Guide, pages 207 through 208 
Running Windows 2nd Edition (Microsoft Press), Chapter 9 

6.029. WIN.INI Extension Settings 
6.030. WIN.INI Windows Settings 
6.031. WIN.INI Devices Settings 
6.033. WIN.INI PIF Settings 
6.035. WIN.INI Ports Settings 
6.036. WIN.INI International Settings 
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6.033. WIN.INI PIF SETTINGS 


Section Header: fplfl 


Option 

Function 

Syntax 

Allowable values 

Prooram Settina* 

Sets memory settina for oroaram 

Domname.tvDovalue 

Value=amount of memorv In K 

SwapDIsk 

Sets swap area for applications 

SwapDIsk-value 

Value-? (swap to first fixed disk) 
Value-letter (swap to that letter drive) 
Value=0 (do not swao) 

SwapSIze 

Sets amount of memory to swap 

SwapSlze=>value 

Value=mln amt of memory in K 

Value=0 (set swap to first aoo size) 


^Multiple Program Settings may appear In [pif] section. 

Version: Does not apply to Windows 3.0. 

Note: All disk swapping Is done to the root directory unless the [environment] section specifies a temporary directory. 

Source: Microsoft Windows 2.0 User's Guide, pages 208 through 211 

Running Windows 2nd Edition (Microsoft Press), Chapter 9 

See Also: 6.029. WIN.INI Extension Settings 

6.030. WIN.INI Windows Settings 
6.031. WIN.INI Devices Settings 
6.034. Default PIF Settings 
6.035. WIN.INI Ports Settings 
6.036. WIN.INI International Settings 
6.037. WIN.INI Fonts Settings 


6.034. DEFAULT PIF SETTINGS 


Item 

Default Settina 

Prooram title 

lonored 

Initial directory 

lonored 

Memorv reoulred 

52K*. 128Kt 

Memorv desired 

640Kt 

Directly modifies 

Nothlno 

Prooram switch 

Does not prevent prooram switch 

Screen exchanoe 

Text only 

Close window on exit 

Closes 


*For Windows 1 .x and 2.x 
tFor Windows 3.0 and later 

Version: Applies to all versions of Windows beginning with 3.0. 

Note: These settings are used only if no PIF file exists for the application. 

Source: Microsoft Windows 2.0 User's Guide, page 188 

Microsoft Windows 3.0 Users Guide, Chapter 12 


See Also: 


6.033. WIN.INI PIF Settings 
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6.035. WIN.INI PORTS SETTINGS 


Section Header; fportsl 


Ootlon 

Function 

Syntax 

Allowable values 

Portname 

Defines port settings 

Portname;i>baud,parlty,wordlen,stopblts,p 

Baud: actual baud rate (e.g., 300) 
Parity: o, e, n (odd, even, none) 
Wordlen: # of bits (e.g., 8) 

Stopbits: # of bits (e.g., 2) 
d: hardware handshakina 


Note: • 'Portname' must be one of the recognized DOS ports (e.g., COM1), or EPT: or FILE:. 

• Alternatively, 'portname' may be a filename, In which case output may be sent directly to a file. 

Source: Microsoft Windows 2.0 User's Guide, pages 212 through 213 

Running Windows 2nd Edition (Microsoft Press), Chapter 9 
WININI2.TXT, a file that Is Included In Windows 3.0 

See Also: 6.029. WIN.INI Extension Settings 

6.030. WIN.INI Windows Settings 
6.031. WIN.INI Devices Settings 
6.032. WIN.INI Colors Settings 
6.033. WIN.INI PIF Settings 
6.036. WIN.INI International Settings 


6.036. WIN.INI INTERNATIONAL SETTINGS 


Section Header: Until 


Option 

Function 

Syntax 

Allowable Values 

Delault 

Country 

Sets country code 

iCountrv=country code 

See 3.199. Country Codes 

1 

Country 

Sets country strina 

sCountrv=strina 


United States 

Language 

Set language 

sLanguage^string 

dan=Danish 
dut=Dutch 

eng=lnternational English 

fcf=French Canadian 

fin=Finnish 

frn=French 

ger=German 

ice=lcelandic 

itn=ltalian 

nor=Nonwegian 

por=Portuguese 

spa>iSpanlsh 

swe=Swedish 

usa=U.S. Enolish 

usa 

Date format 

Sets format for date 

IDate^value 

Value of 0>month-day-year 

Value of 1=day-month-year 

Value of 2=year-month-day 

0 

Date format 

Sets long date format 

sLongDate=string 

M=month, 1-12 

MM=month, 01-12 

MMM=month, Jan-Dec 
MMMM=month, January-December 
d=day, 1-31 
dd=day, 01-31 
ddd=day, Mon-Sun 
dddd=day, Monday-Sunday 
yy=year, 00-99 
yyyy=year. 1900-2040 

dddd.MMMM d,yyyy 

Date format 

Sets short date format 

sShortDate=strina 

See sLonoDate 

M/d/w 

Currency format 

Sets format for currency 

iCurrency=value 

Value of O^currency prefix, no space 
Value of 1 ^currency suffix, no space 
Value of 2-currency prefix, 1 space 
Value of 3=currencv suffix. 1 soace 

0 

Decimal diaits 

Sets # of decimal digits In currency 

ICurrDlaits=value 

Value=# of sionificant diolts 

2 

Negative currency 

Sets format for negative currency 

iNegCurr^value 

0-(currency prefix numbers) 

1- - currency prefix numbers 

2- currency prefix - number 

3- currency prefix numbers - 

4- (numbers currency prefix) 

5- - numbers currency prefix 

6- numbers - currency prefix 

7- numbers currency oreflx - 

0 

Time format 

Sets format for time 

iTlme=value 

Value of 0-12-hour clock 

Value of 1-24-hour clock 

0 


(Continued) 
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6.036. WIN.INI INTERNATIONAL SETTINGS (continued) 


Option 

Function 

Syntax 

Allowable Values 

Delault 

Dlolts 

Sets # of dlolts after decimal 

IDiaits=value 


2 

Leadina zeros 

Sets leadina zeros In numbers 

ILZero=value 

0=none. 1>use leadina zeros 

0 

Leadina zeros 

Sets leadina zeros In time 

ITLZero 

0-none. 1 -use leadina zeros 

0 

Measurement 

Sets measurement svstem 

iMeasure=value 

0-metrlc. 1-Enallsh 

1 

AM strina 

Sets tralllna strina for mornina times 

s1159=strlna 


AM 

PM strina 

Sets tralllna strina for afternoon times 

s2359=strlna 


PM 

Currency symbol 

Defines currency symbol 

sCurrencv=strlna 


$ 

Thousands seoarator 

Defines thousands seoarator symbol 

sThousand=strina 



Decimal seoarator 

Defines decimal seoarator symbol 

sDecimaUstrina 



Date seoarator 

Defines date seoarator symbol 

sDate=strina 


/ 

Time seoarator 

Defines time seoarator symbol 

sTime=strina 



List separator 

Defines list separator symbol 

sLlst=string 

sShortDate= 



Preferences menu 

Defines if Country Settinas aooear 

dialoa=ves 

Always set to ves 

yes 


Note: The US version of Windows does not require the Inti section. 

Source: Microsoft Windows 2.0 User's Guide, pages 211 through 212 

Running Windows 2nd Edition (Microsoft Press), Chapter 9 
WININI2.TXT, a file that Is Included In Windows 3.0 


See Also: 


3.199. Country Codes 
6.029. WIN.INI Extension Settings 
6.030. WIN.INI Windows Settings 
6.031. WIN.INI Devices Settings 
6.032. WIN.INI Colors Settings 
6.033. WIN.iNI PiF Settings 
6.035. WIN.INI Ports Settings 
6.037. WIN.INI Fonts Settings 


6.037. WIN.INI FONTS SETTINGS 


Section Header: ffontsi 


Option 

Function 

Syntax 

Allowable yalues 

Fontname 

Names font files to load at startup 

Fontname ptslze(s) (set number)=fontfile 

Fontname=description font name 
ptsize=1 or more point sizes to load 
number=set number 
fontfile=filename. no extension 


Note: Windows 1 .xx used the FNT extension for fontflles, whereas Windows 2.0 and later use the FON extension. 

The file formats are different. 

Source: Microsoft Windows 2.0 User's Guide, page 214 

Running Windows 2nd Edition (Microsoft Press), Chapter 9 
WININI2.TXT, a file that Is Included In Windows 3.0 

See Also: 6.029. WIN.INI Extension Settings 

6.030. WIN.INI Windows Settings 
6.031. WIN.INI Devices Settings 
6.032. WIN.INI Colors Settings 
6.033. WIN.INI PIF Settings 
6.035. WIN.INI Ports Settings 
6.036. WIN.INI International Settings 
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Section 6: Microsoft Windows 


6.038. DATA TYPES USED IN WINDOWS ARGUMENT NAMES 


Prefix Used 

Meanina 

Size 

Comments 

b 

Boolean value 

WORD 

Oofalse; non-zero=true 

c 

Character 

BYTE 

See 6.09. Extended ANSI Character Codes 

dw 

Lono unsloned Inteoer value 

DWORD 

Unsloned values 

f 

Bit flaa value 

WORD 

16 Individual flaos 

h 

Handle 

WORD 

Handle Is an Index Into a table 

I 

Lono Inteoer value 

DWORD 

Sloned values 

Ip 

Lono Dointer 

DWORD 

Far pointer 

n 

Short Inteoer value 

WORD 

Sloned values 

P 

Short DoInter 

WORD 

Near pointer 

Dt 

x.v coordinate oolnt 

DWORD 

Unsloned. 2-word values 

rob 

RGB color value 

DWORD 

Unsloned 

w 

Short unsloned Inteoer value 

WORD 

Unsloned values 


Note: The letters In the left column are used as prefixes to an argument name, as In 

IpMInPos (e.g., MInPos Is a long pointer argument). 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, page 9 

Microsoft Windows 3.0 SDK Programmer's Reference, pages xxll through xxlll 

See Also: 1.16. Common Numeric Data Formats 
6.009. Extended ANSI Character Codes 
6.039. Data Types Available as C Keywords 


6.039. DATA TYPES AVAILABLE AS C KEYWORDS 


Keyword 

Meanina 


Sloned 

Comments 

BOOL 

Unsloned 16-btt word 

csmsi 

N 

0=false. nonzero=true 

BYTE 

Unsloned byte Inteoer 


N 


char 

ASCII character or sloned bvte 


Y 

See 6.009. Extended ANSI Character Codes 

1 



N 


FAR 



N 


FARPROC 

Lono pointer to function 


N 


GLOBALHANDLE 

Global memorv handle 


N 


HANDLE 



N 


HBITMAP 

Physical bitmap handle 

WORD 

N 


HBRUSH 


WORD 

N 


HCURSOR 


WORD 

N 


HOC 


WORD 

N 



Physical font handle 


N 


HICON 

Icon resource handle 


N 


HMENU 

Menu resource handle 


N 


HPALEHE* 

Looical palette resource handle 

WORD 

N 


HPEN 


CSISDHi 

N 


HRGN 



N 


HSTR 


WORD 

N 


int 

Sloned 16-bit inteoer 


Y 


LOCALHANDLE 



N 


lono 

Sloned 32-blt Inteoer 


Y 


LONG 

Sloned 32-blt Inteoer 


Y 


LPBITMAP* 

Lono pointer to BITMAP 

UWMiUm 

N 

See 6.043. BITMAP Structure Format 

LPBITMAPCOREHEADER* 

Lono pointer to BIMPACOREHEADER 


N 

See 6.044. BITMAPCOREHEADER Structure Format 

LPBITMAPCOREINFO* 

Lono pointer to BITMAPCOREINFO 

IriVMiliM 

N 

See 6.045. BITMAPCOREINFO Structure Format 

LPBITMAPFILEHEADER* 

Lono pointer to BITMAPFILEHEADER 

liW/>]:iiM 

N 

See 6.046. BITMAPFILEHEADER Structure Format 

LPBITMAPINFO* 

Lono pointer to BITMAPINFO 

lilVrtlZliM 

N 

See 6.047. BITMAPINFO Structure Format 

LPBITMAPINFOHEADER* 

Long pointer to BITMAPINFOHEADER 

lilV/el;liM 

N 

See 6.048. BITMAPINFOHEADER Structure Format 

LPCOMPAREITEMSTRUCr 


liM»];liM 

N 

See 6.050. COMPAREITEMSTRUCT Structure Format 

LPCREATESTRUCT* 

Long pointer to CREATESTRUCT 

ii)vrt];ii^ 

N 

See 6.052. CREATESTRUCT Structure Format 

LPDELETEITEMSTRUCT* 


l‘lVi*lil‘B 

N 

See 6.054. DELETEITEMSTRUCT Structure Format 

LPDRAWITEMSTRUCr 


l*iVi*lil‘B 

N 

See 6.057. DRAWITEMSTRUCT Structure Format 

LPHANDLETABLE* 

Lono pointer to HANDLETABLE 

limellliM 

N 

See 6.059. HANDLETABLE Structure Format 

LPINT 

Lono pointer to 16-blt Integer 

WMiUm 

N 

Data may be In another seoment 

LPLOGBRUSH 

Lono pointer to LOGBRUSH 

liMeliliM 

N 

See 6.062. LOGBRUSH Structure Format 

LPLOGFONT 


liMelsIiM 

N 

See 6.063. LOGFONT Structure Format 

LPLOGPALEHE* 



N 

See 6.064. LOGPALETTE Structure Format 

LPLOGPEN 


limeilliM 

N 



H !■'1'11.11 H'l'lfl III liliiM 

liMmif 

N 

See 6.067. MEASUREITEMSTRUCT Structure Format 


Lono pointer to METAFILEPICT 


N 

See 6.069. METAFILEPICT Structure Format 


(Continued) 
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6.039. DATA TYPES AVAILABLE AS C KEYWORDS (continued) 


Kevword 

Meanina 

Size 

Slaned 

Comments 

LPMSG 

Lono Dointer to MSG struct. 

DWORD 

N 

Data mav be In another seoment 

LPOFSTRUCT 

Lono DOInter to OFSTRUCT 

DWORD 

N 

See 6.072. OFSTRUCT Structure Format 

LPPAINTSTRUCT 

Lono Dointer to PAINTSTRUCT 

DWORD 

N 

See 6.073. PAINTSTRUCT Structure Format 

LPPALEHEENTRr 

Lono DoInter to PALETTEENTRY 

DWORD 

N 

See 6.074. PALEHEENTRY Structure Format 

LPPOINT 

Lono DOInter to POINT struct. 

DWORD 

N 

See 6.075. POINT Structure Format 

LPRECT 

Lono pointer to RECT struct. 

DWORD 

N 

Data mav be in another segment 

LPRESOURCELIST 

Lono DOinter to RESOURCELIST 

DWORD 

N 


LPSTR 

Lono Dointer to char strina 

DWORD 

N 

Data mav be In another segment 

LPTEXTMETRIC 

Lono pointer to TEXTMETRIC 

DWORD 

N 

See 6.080. TEXTMETRIC Structure Format 

LPVOID 

Lono Dointer to undefined data tvDe 

DWORD 

N 


LPWNDCLASS 

Lono Dointer to WNDCLASS 

DWORD 

N 

See 6.081. WNDCLASS Structure Format 

NEAR 

Short pointer 

WORD 

N 

Cast as a short pointer (data in current segment) 

NPSTR 

Near pointer to character strino 

WORD 

N 


PINT 

Pointer to 16-blt Inteoer 

WORD 

N 

Data is assumed within current segment 

PSTR 

Pointer to character strina 

WORD 

N 

Data Is assumed within current segment 

PWORD 

Pointer to unslaned 16-bit Inteoer 

WORD 

N 


short 

Sioned word Inteaer 

WORD 

Y 


void 

Emotv value 


N 


WORD 

Unslaned word Inteaer 

WORD 

N 



•First defined In Windows 3.0. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 607 through 608 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-1 through 7-5 

See Also: 1.16. Common Numeric Data Formats 

6.009. Extended ANSI Character Codes 
6.038. Data Types Used In Windows Argument Names 


6.040. WINDOWS HANDLE AND POINTER TYPES 


Name 

Function 

FAR 

Data tvoe attribute that can be used to create a Iona oointer 

FARPROC 

Lona oointer to a function 

GLOBALHANDLE 

Global memory handle; Index to memorv block In system's alobal heap 

HANDLE 

General handle; Index to table entry Identifylna oroaram data 

HBITMAP 

Physical bitmap handle; Index to GDI's physical drawina obiects 

HBRUSH 

Physical brush handle; Index to GDI's physical drawina obiects 

HCURSOR 

Cursor resource handle; Index to a resource table entry 

HDC 

Display context handle; Index to GDI's display context tables 

HFONT 

Physical font handle; Index to GDI's physical drawina obiects 

HICON 

Icon resource handle; Index to a resource table entry 

HMENU 

Menu resource handle; Index to a resource table entry 

HPEN 

Physical pen handle; Index to GDI's physical drawina obiects 

HRGN 

Physical realon handle; index to GDI's physical drawina obiects 

HSTR 

Strina resource handle; Index to a resource table entry 

LOCALHANDLE 

Local memory handle; Index to memory block In application's local heap 

LPINT 

Lona oointer to a slaned 16-blt Inteaer 

LPMSG 

Lona pointer to MSG data structure 

LPRECT 

Lona oointer to RECT data structure 

LPSTR 

Lona oointer to a character strina 

NEAR 

Data type attribute that can be used to create a short oointer 

PINT 

Pointer to a slaned 16-bit Inteaer 

PSTR 

Pointer to a character strina 


Note: All handles are 16-blt values. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 607 through 608 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-1 through 7-5 

See Also: 6.038. Data Types Used In Windows Argument Names 

6.039. Data Types Available as C Keywords 
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Section 6: Microsoft Windows 


6.041. INCLUDE FILE CONSTANTS DEFINITIONS BY NAME 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

ABORTDOC 

GDI escape 

2 

2 


ABSOLUTE 

GDI coordinate mode 

1 

1 


ALTERNATE 

Polyfill mode 


1 


ANSI CHARSET 

Loqical font constant 

0 

0 


ANSI FIXED FONT 

Stock loqical object 

B 

11 


ANSI VAR FONT 

Stock loqical object 

C 

12 


ASPECTX 

GetDeviceCaps device parameter 

28 

40 


ASPECTXY 

GetDeviceCaps device parameter 

2C 

44 


ASPECTY 

GetDeviceCaps device parameter 

2A 

42 


ASPECT FILTERING 



1 


BANDINFO* 

GDI escape code 

10 

24 


BEGIN PATHt 

GDI escape 

1000 

4096 


BITSPIXEL 

GetDeviceCaps device parameter 

C 

12 


Bl RBGt 

biCompression constant 


0 


Bl RLE4t 

biCompression constant 


2 


Bl RLESt 

biCompression constant 




BLACKNESS 

Ternary raster op 

0000 0042H 

66 

Dest = BLACK 

BLACKONWHITE 

StretchBIt mode 




BLACK BRUSH 

Stock loqical object 


4 


BLACK PEN 

Stock loqical object 


7 


BM GETCHECK* 

Control messaqe 

400 

1024 

WM USER+0 

BM GETSTATE* 

Control messaqe 

402 

1026 

WM USER+2 

3M SETCHECK* 

Control messaqe 

401 

1025 

WM USER+1 

BM SETSTATE* 

Control messaqe 

403 

1027 

WM USER+3 

BM SETSTYLE* 

Control messaqe 

404 

1208 

WM USER+4 

BN CUCKED 

User button notification code 


0 


BN DISABLE 

User button notification code 


4 


BN DOUBLECLICKED* 

Control messaqe 


5 


BN HILITE 

User button notification code 


2 


BN PAINT 

User button notification code 


1 


BN UNHIUTE 

User button notification code 


3 


BS 3STATE 

Button control style 


5 


BS AUT03STATE 

Button control style 


6 


BS AUTOCHECKBOX 

Button control style 


3 


BS AUTORADIOBUTTON* 

Button style 


9 


BS CHECKBOX 

Button control style 


2 


BS DEFPUSHBUnON 

Button control style 


1 


BS DIBPAHERNt 

Brush style 


5 


BS GROUPBOX 

Button control style 


7 


BS HATCHED 

Brush style 


2 


BS HOLLOW 

Brush style 



Defined as BS NULL 

BS INDEXED* 

Button control style 


4 


BS LEFHEXT* 

Button style 

20 

32 


BS NULL 

Brush sWIe 


1 


BS OWNERDRAWt 

Button style 

B 

11 


BS PATTERN 

Bmsh style 


3 


BS PUSHBOX* 

Button style 

A 

10 


BS PUSHBUnON 

Button control style 


0 


BS RADIOBUTTON 

Button control style 


4 


BS SOLID 

Bmsh style 


0 


BS USERBUnON 

Button control style 


8 


CBM INITt 

DIBitmap constant 


4 


CBN DBLCLKt 

Combobox notification code 


2 


CBN DROPDOWNt 

Combobox notification code 


7 


CBN EDITCHANGEt 

Combobox notification code 


5 


CBN EDITUPDATEt 

Combobox notification code 


6 


CBN ERRSPACEt 

Combobox notification code 


•1 


CBN KILLFOCUSt 

Combobox notification code 


4 


CBN SELCHANGEt 

Combobox notification code 


1 


CBN SETFOCUSt 

Combobox notification code 


3 


CBS AUTOHSCROLLt 

Combobox styles 

40 

64 


CBS DROPDOWNLISTt 

Combobox styles 


3 


CBS DROPDOWNt 

Combobox styles 


2 


CBS HASSTRINGSt 

Combobox styles 

200 

512 


CBS NOINTEGRALHEIGHTt 

Combobox styles 

400 

1024 


CBS OEMCONVERTt 

Combobox styles 

80 

126 


CBS OWNERDRAWFIXEDt 

Combobox styles 

10 

16 


CBS OWNERDRAVWARIABLEt 

Combobox styles 

20 

32 


CBS SIMPLEt 

Combobox styles 


1 


CBS SORTt 

Combobox styles 

100 

256 


CB ADDSTRINGt 

Combobox messaqe 

403 

1027 

WM USER+3 

CB DELETESTRINGt 

Combobox messaqe 

404 

1028 

WM USER+4 

CB DIRt 

Combobox messaqe 

405 

1029 

WM USER+5 

CB ERRSPACEt 

Combobox values 


-2l 


CB ERRt 

Combobox values 


-T 



(Continued) 
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6.041. INCLUDE FILE CONSTANTS DEFINITIONS BYNAME (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

CB FINDSTRINGt 

Combobox messaqe 

40C 

1036 

WM USER+12 

CB GETCOUNTt 

Combobox message 

406 

1030 

WM USER+6 

CB GETCURSELt 

Combobox messaqe 

407 

1031 

WM USER+7 

CB GETDROPPEDCONTROLRECTt 

Combobox messaqe 

412 

1042 

WM USER+18 

CB GETEDITSELt 

Combobox messaqe 

400 

1024 

WM USER+0 

CB GETIITEMDATAt 

Combobox messaqe 

410 

1040 

WM USER+16 

CB GETLBTE)aLENt 

Combobox messaqe 

409 

1033 

WM USER+9 

CB GETLBTEXTt 

Combobox messaqe 

400 

1032 

WM USER+8 

CB INSERTSTRINGt 

Combobox messaqe 

40A 

1034 

WM USER+10 

CB LIMinEXTt 

Combobox messaqe 

401 

1025 

WM USER+1 

CB MSGMAXt 

Combobox messaqe 

413 

1043 

WM USER+19 

CB OKAYt 

Combobox values 

0 

0 


CB RESETCONTENTt 

Combobox messaqe 

40B 

1035 

WM USER+11 

CB SELECTSTRINGt 

Combobox message 

40D 

1037 

WM USER+13 

CB SETCURSELt 

Combobox messaqe 

40E 

1038 

WM USER+14 

CB SETEDITSELt 

Combobox messaqe 

402 

1026 

WM USER+2 

CB SETITEMDATAt 

Combobox messaqe 

411 

1041 

WM USER+17 

CB SHOWDROPDOWNt 

Combobox message 

40F 

1039 

WM USER+15 

CC CHORD 

Device capabiliW mask 

4 

4 


CC CIRCLES 

Device capability mask 


1 


CC ELUPSES 

Device capability mask 

i 

8 


CC IhJTERIORS 

Device capability mask 

60 

128 


CC NONE 

Device capability mask 

0 

0 


CC PIE 

Device capability mask 

2 

2 


CC STYLED 

Device capability mask 

20 

32 


CC WIDE 

Device capability mask 

10 

16 


CC WIDESTYLED 

Device capability mask 

40 

64 


CE BREAK 

Comm device driver error 

10 

16 


CE CTSTO 

Comm device driver error 

20 

32 


CE DNS 

Comm device driver error 

800 

2048 


CE DSRTO 

Comm device driver error 

40 

64 


CE FRAME 

Comm device driver error 

8 

8 


CE lOE 

Comm device driver error 

400 

1024 


CE MODE 

Comm device driver error 

8000 

32768 


CE OOP 

Comm device driver error 

1000 

4096 


CE OVERRUN 

Comm device driver error 

2 

2 


CE PTO 

Comm device driver error 

200 

512 


CE RLSDTO 

Comm device driver error 

80 

128 


CE RXOVER 

Comm device driver error 

1 

1 


CE RXPARITY 

Comm device driver error 

4 

4 


CE TXFULL 

Comm device driver error 

100 

256 


CF BITMAP 

Clipboard format 

2 

2 


CF DIBt 

Clipboard format 

i 

8 


CF DIF 

Clipboard format 

s 

5 


CF DSPBITMAP 

Clipboard format 

62 

130 


CF DSPMETAFILEPICT 

Clipboard format 

83 

131 


CF DSPTEXT 

Clipboard format 

81 

129 


CF GDIOBJFIRST 

Clipboard format 

300 

768 


CF GDIOBJLAST 

Clipboard format 

3FF 

1023 


CF METAFILEPICT 

Clipboard format 

3 

3 


CF OEMTEXT* 

Clipboard format 

7 

7 


CF OWNERDISPLAY 

Clipboard format 

80 

128 


CF PALEHEt 

Clipboard format 

9 

9 


CF PRIVATEFIRST 

Clipboard format 

200 

512 


CF PRIVATELAST 

Clipboard format 

2FF 

767 


CF SYLK 

Clipboard format 

4 

4 


CF TEXT 

Clipboard format 

1 

1 


CF TIFF* 

Clipboard format 

6 

6 


CUPCAPS 

GetDeviceCaps device parameter 

24 

36 


CUP CHARACTER PRECIS 

Logical font constant 

1 



CUP DEFAULT PRECIS 

Logical font constant 

0 

0 


CLIP STROKE PRECIS 

Logical font constant 

2 

2 


CUP TO PATHt 

GDI escape 

1001 

4097 


CLRDTR 

Comm escape function 

6 

6 


CLRRTS 

Comm escape function 

4 

4 


COLORESt 

GetDeviceCaps device parameter 

6C 

108 


COLORONCOLOR 

StretchBIt mode 

3 

3 


tOLOR ACTIVEBORDER* 

Color type index 

A 

1C 


COLOR ACTIVECAPTION 

Color type index 

2 

2 


COLOR APPWORKSPACE* 

Color type index 

C 

12 


COLOR BACKGROUND 

Color type index 

1 



COLOR BTNFACEt 

Color type index 

F 

15 


COLOR BTNSHADOWt 

Color type index 

10 

16 


COLOR BTNTEXft 

Color type index 

12 

18 


Color captiontext 

Color type index 

9 

S 



(Continued) 
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Section 6: Microsoft Windows 


6.041. INCLUDE FILE CONSTANTS DEFINITIONS BY NAME (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

COLOR ENDCOLORSt 

Color tvpe index 



COLOR BTNTEXT 

COLOR GRAYTEXTt 

Color type index 

11 

17 


COLOR HIGHUGhfTTEXTt 

Color type index 

E 

14 


COLOR HIGHUGKTt 

Color type index 

D 

13 


COLOR INACTIVEBORDER* 

Color type index 

B 

11 


COLOR INACTIVECAPTION 

Color type index 

3 

3 


COLOR MENU 

Color type index 

4 

4 


COLOR MENLrrE)a 

Color type index 

7 

7 


COLOR SCROLLBAR 

Color type index 

0 

0 


COLOR WINDOW 

Color type index 

5 

5 


COLOR WINDOWFRAME 

Color type index 

{ 

6 


COLOR WINDOWTEXT 

Color type index 

8 

8 


COMPLEXREGION 

Reqion flaq 

3 

3 


CP DIRECT* 

Device capability mode 

2 

2 


CP GETBEEPt 

Control panel info 

1 

1 


CP GETBORDER* 

Control panel info 

5 

5 


CP GETMOUSEt 

Control panel info 

3 

3 


CP HWND* 

Device capability mode 

0 

0 


CP KANJIMENUt 

Control panel info 

8 

8 


CP NONE 

Device capability mask 

0 

0 


CP OPEN* 

Device capability mode 




CP RECTANGLE 

Device capability mask 

1 



CP SETBEEP* 

Control panel info 

2 

2 


CP SETBORDER* 

Control panel info 

6 

6 


CP SETMOUSE* 

Control panel info 

4 

4 


CP TIMEOUTS* 

Control panel info 

7 

7 


CS BYTEAUGNCLIENT* 

Class style 

1000 

4096 


CS BYTEALIGNWINDOW* 

Class sMe 

2000 

8192 


CS CLASSDC 

Class style 

40 

64 


CS DBLCLKS 

Class style 

8 

8 


CS GLOBALCLASSt 

Class sMe 

4000 

16384 


CS HREDRAW 

Class sMe 

2 

2 


CS KEYCVTWINDOW 

Class style 

4 

4 


CS MENUPOPUP* 

Class style 

80 

128 


CS NOCLOSE* 

Class style 

200 

512 


CS NOKEYCVT 

Class style 

100 

512 


CS OEMCHARS* 

Class style 

10 

16 


CS OWNDC 

Class sWIe 

20 

32 


CS PARENTDC* 

Class style 

80 

128 


CS SAVEBITS* 

Class style 

800 

2048 


CS VREDRAW 

Class style 




CTLCOLOR BTN 

Color type index 

3 

3 


CTLCOLOR DLG 

Color type index 

4 

4 


CTLCOLOR EDIT 

Color type index 

1 

ll 


CTLCOLOR USTBOX 

Color type index 

2 

2 


CTLCOLOR MAX 

Color type index 

8 

8 


CTLCOLOR MSGBOX 

Color type index 

0 

0 


CTLCOLOR SCROLLBAR 

Color type index 

5 

5, 


CTLCOLOR STATIC 

Color type index 

6 

6: 


CURVECAPS 

GetDeviceCaps device parameter 

1C 



CW USEDEFAULTt 

lopen flag 

(int)8000 

3^ 


DC HASDEFID 


0x534B 

2132^ 


DEFAULT PALEHE 


-F 

15 


DEFAULT PITCH 

Logical font constant 

0 

0 


DEFAULT QUALITY 

Logical font constant 

0 

0 


DEVICEDATA 

MetaFile comment esc. 

13 

19 


DEVICEDEFAULT FONT 

Stock logical object 

E 

14i 


DEVICE FONTTYPE 

EnumFonts ma^ 

2 

2 


DF ACTIVEBORDER* 

DrawFrame index 



COLOR ACTIVEBORDER+1«3 

DF ACTIVECAPTION* 

DrawFrame index 



COLOR ACTIVECAPTION+1«3 

DF APPWORKSPACE* 

DrawFrame index 



COLOR APPWORKSPACE+1«3 

DF BACKGROUND* 

DrawFrame index 



COLOR BACKGROUND+1«3 

DF CAPTIONTEXT* 

DrawFrame index 



COLOR CAPTIONTEXT+1«3 

DF GRAY* 

DrawFrame index 



COLOR APPWORKSPACE+(1«3) 

DF INACTIVEBORDER* 

DrawFrame index 



COLOR INACTIVEBORDER+1«3 

DF INACTIVECAPTION* 

DrawFrame index 



COLOR INACTIVECAPT10N+1«3 

DF MENU* 

DrawFrame index 



COLOR MENU+1«3 

DF MENUTEXT* 

DrawFrame index 



COLOR MENUTEXT+1«3 

DF PATCOPY* 

DrawFrame index 

0 

0 


DF PATINVERT* 

DrawFrame index 

4 

-^ 


DF SCROLLBAR* 

DrawFrame index 



COLOR SCROLLBAR+1«3 

DF SHIFTO* 

DrawFrame index 

0 

0 


DF SHIFT1* 

DrawFrame index 

1 

11 


DF SHIFT2t 

DrawFrame index 

2 

2 


DF SHIFTS* 

DrawFrame index 

3 

3 
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OF WINDOW* 

DrawFrame index 



COLOR WINDOW+1«3 

DF WINDOWFRAME* 

DrawFrame index 



COLOR WINDOWFRAME+1«3 

OF WINDOWTEXT* 

DfawFrame index 



COLOR WINDOWTEXT+1«3 

DIB PAL COLORS* 

DIB color table ID 

1 

1 


DIB RGB COLORS* 

DIB color table ID 

0 

0 


DKGRAY BRUSH 

Stock logical object 

3 

3 


DLGC BUnON* 

Dialog code 

2000 

8192 


DLGC DEFPUSHBUTTON* 

Dialog code 

10 

16 


DLGC HASSETSEL 

Dialog code 

8 

6 


DLGC RADIOBUTTON* 

Dialog code 

40 

64 


DLGC STATIC* 

Dialog code 

100 

256 


DLGC UNDEFPUSHBUnON* 

Dialog code 

20 

32 


DLGC WANTALLKEYS 

Dialog code 

4 

4 


DLGC WANTARROWS 

Dialog code 

1 



DLGC WANTCHARS* 

Dialog code 

BO 

128 


DLGC WANTMESSAGE* 

Dialog code 

4 

4 


DLGC WANTTAB 

Dialog code 

2 



DLGWINDOWEXTRA 


IE 

30 


DM GETDEFID 

Dialog style bits 

400 

1024 

WM USER+0 

DM HASDEFID* 

Dialog style bits 

534B 

21323 


)M SETDEFID 

Dialog style bits 

401 

1025 

WM USER+1 

JRAFTMODE 

GDI escape 

7 



DRAFT QUAUTY 

Logical font constant 

1 



DRAWPAHERNRECT* 

GDI escape code 

19 

25 


DRIVERVERSION 

GetDeviceCaps device parameter 

0 



DRIVE FIXED* 

GetDriveType value 

2 



DRIVE REMOTE* 

GetDriveType value 

4 

4 


DRIVE REMOVABLE* 

GetDriveType value 

2 

2 


)STINVERT 

Ternary raster op 

00550009H 

5570569 

Dest = (not dest) 

)S ABSALIGN 

Dialog style 

1 

1 


DS LOCALEDIT* 

Dialog style 

20 

32 


DS MODALFRAME* 

Dialog style 

80 

128 


DS NOIDLEMSG* 

Dialog style 

100 

256 


DS SETFONT* 

Dialog style 

40 

64 


DS SYSMODAL 

Dialog style 

2 

2 


DT BOTTOM 

DrawText format flag 

8 

8 


DT CALCRECT* 

DrawText format flag 

400 

1024 


DT CENTER 

DrawText format flag 

1 

1 


DT CHARSTREAM 

Device capability mask 

4 

4 


DT DISPFILE 

Device capability mask 

6 

6 


DT EXPANDTABS 

DrawText format flag 

40 

64 


DT EXTERNALLEADING 

DrawText format flag 

200 

512 


DT INTERNAL 

DrawText format flag 

1000 

4096 


DT LEFT 

DrawText format flag 

0 

0 


DT METAFILE 

Device capability mask 

5 

5 


DT NOCUP 

DrawText format flag 

100 

256 


DT NOPREFIX* 

DrawText format flag 

800 

2048 


DT PLOHER 

Device capability mask 

0 

0 


DT RASCAMERA 

Device capability mask 

3 

3 


DT RASDISPLAY 

Device capability mask 

1 



DT RASPRINTER 

Device capability mask 

2 

2 


DT RIGHT 

DrawText format flag 

2 

2 


DT SINGLELINE 

DrawText format flag 

20 

32 


DT TABSTOP 

DrawText format flag 

80 

128 


DT TOP 

DrawText format flag 

0 

0 


DT VCENTER 

DrawText format flag 

4 

4 


DT WORDBREAK 

DrawText format flag 

10 

16 


EM CANUNDO* 

Edit control message 

416 

1046 

WM USER+22 

EM EMPTYUNDOBUFFER* 

Edit control message 

41D 

1053 

WM USER+29 

EM FMTUNES* 

Edit control message 

418 

1048 

WM USER+24 

EM GETHANDLE* 

Edit control message 

40D 

1039 

WM USER+13 

EM GETUNE* 

Edit control message 

414 

1044 

WM USER+20 

EM GETUNECOUNT* 

Edit control message 

40A 

1034 

WM USER+10 

EM GETMODIFY* 

Edit control message 

408 

1031 

WM USER+8 

EM GETRECT* 

Edit control message 

402 

1026 

WM USER+2 

EM GETSEL* 

Edit control message 

400 

1024 

WM USER+0 

EM GETTHUMB* 

Edit control message 

40E 

1038 

WM USER+14 

EM UMIHEXT* 

Edit control message 

415 

1043 

WM USER+21 

EM UNEFROMCHAR* 

Edit control message 

419 

1069 

WM USER+25 

EM UNEINDEX* 

Edit control message 

40B 

1035 

WM USER+11 

EM UNELENGTH* 

Edit control message 

411 

1051 

WM USER+17 

EM UNESCROU.* 

Edit control message 

406 

1030 

WM USER+6 

EM MSGMAX* 

Edit control message 

41E 

1054 

WM USER+30 

EMREPLACESEL* 

Edit control message 

412 

1042 

WM USER+18 

EM Scroll* 

Edit control message 

405 

1029 

WM USER+5 
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EM SETFONTt 

Edit control messaoe 

413 

1043 

WM USERf19 

EM SETHANDLEt 

Edit control messaqe 

40C 

1036 

WM USERf12 

EM SETMODIFYt 

Edit control messaqe 

409 

1033 

WM USER+9 

EM SETPASSWORDCHARt 

Edit control messaqe 

41C 

1052 

WM USER+28 

EM SETRECP 

Edit control messaqe 

403 

1027 

WM USER+3 

EM SETRECTNP* 

Edit control messaqe 

404 

1028 

WM USER+4 

EM SETSEL* 

Edit control messaqe 

401 

1025 

WM USER+1 

EM SETTABSTOPSt 

Edit control messaqe 

41B 

1071 

WM USER+27 

EM SETWORDBREAKt 

Edit control messaqe 

41A 

1070 

WM USER+26 

EM UNDOt 

Edit control messaqe 

417 

1067 

WM USERi23 

ENABLEDUPLEX* 

GDI escape code 

1C 

28 


ENABLEMANUALFEED* 

GDI escape code 

ID 

29 


ENABLEPAIRKERNING* 

GDI escape code 

301 

769 


ENABLERELATTVEWIDTHS* 

GDI escape code 

300 

768 


ENDDOC 

GDI escape 

B 

11 


END PATHt 

GDI escape 

1002 

4098 


ENUMPAPERBINSt 

GDI escape 

IF 

31 


ENUMPAPERMETRICSt 

GDI escape 

22 

34 


EN CHANGE 

Edit control notification code 

300 

768 


EN ERRSPACE 

Edit control notification code 

501 

1281 


EN HSCROLL 

Edit control notification code 

soil 

1537 


EN KILLFOCUS 

Edit control notification code 

200 

512 


EN MAXTEXTt 

Edit control notification code 

501 

1281 


EN SETFOCUS 

Edit control notification code 

100 

256 


EN UPDATE* 

Edit control notification code 

400 

1024 


EN VSCROLL 

Edit control notification code 

602 

1538 


EPSPRINTINGt 

GDI escape 

21 

33 


ERROR 

Reqion flaq 


0 


ES AUTOHSCROLI 

Edit control style 

80 

128 


ES AUTOVSCROLL 

Edit control style 

400 

1024 


ES CENTER 

Edit control style 


1 


ES LEFT 

Edit control style 

0 

0 


ES LOWERCASEt 

Edit control style 

10 

16 


ES MULTILINE 

Edit control style 

4 

4 


ES NOHIDESEL 

Edit control style 

100 

256 


ES OEMCONVERTt 

Edit control style 

400 

1024 


ES PASSWORDt 

Edit control style 

20 

32 


ES RIGHT 

Edit control style 

2 

2 


ES UPPERCASEt 

Edit control style 

8 

8 


ETO CLIPPED* 

Edit text option 

4 

4 


ETO GRAYED* 

Edit text option 


1 


ETO OPAQUE* 

Edit text option 

2 

2 


EVENPARITY 

Deb field definition 

2 

2 


EV BREAK 

Comm event definition 

40 

64 


EV CTS 

Comm event definition 

8 

8 


EV DSR 

Comm event definition 

10 

16 


EV ERR 

Comm event definition 

80 

128 


EV PERR 

Comm event definition 

200 

512 


EV RING 

Comm event definition 

100 

256 


EV RLSD 

Comm event definition 


32 


EV RXCHAR 

Comm event definition 

1 

1 


EV RXFLAG 

Comm event definition 

2 

2 


EV TXEMPTY 

Comm event definition 

4 

4 


EXTTEXTOUP 

GDI escape code 

200 

512 


EXT DEVICE CAPSt 

GDI escape 

1003 

4099 


FALSE 

Standard definitions 

0 

0 


FF DECORATIVEt 

Font family ID 

50 

80 


FF DONTCAREt 

Font family ID 

00 

0 


FF MODERNt 

Font family ID 

30 

48 


FF ROMANt 

Font family ID 

10 

16 


FF SCRIPTt 

Font family ID 

40 

64 


FF SWISSt 

Font family ID 

20 

32 


FIXED PITCH 

Loqical font constant 

1 

1 


FLOODFILLBORDERt 

ExtFloodFill style flaq 

0 

0 


FLOOFILLSURFACEt 

ExtFloodFill style flap 

1 

1 


FLUSHOUTPUT 

GDI escape 

6 

6 


FW BLACK 

Font weight constant 

384 

900 

Defined as FW HEAVY 

FW BOLD 

Font weight constant 

26C 

700 


FW DEMIBOLD 

Font weight constant 

258 

600 

Defined as FW SEMIBOLD 

FW DONTCARE 

Font weight constant 

0 

0 


FW EXTRABOLD 

Font weight constant 

320 

800 


FW EXTRAUGHT 

Font weight constant 

C8 

200 


FW HEAVY 

Font weight constant 

384 

900 


FW UGHT 

Font weight constant 

12C 

300 


FW MEDIUM 

Font weight constant 

1F4 

500 
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FW NORMAL 

Font weiqht constant 

190 

400 


FW REGULAR* 

Font wekiht constant 

190 

400 

FW NORMAL 

FW SEMIBOLD 

Font weight constant 

258 

600 


FW THIN 

Font weiqht constant 

64 

100 


FW ULTRABOLD 

Font weiqht constant 

320 

800 

Defined as FW EXTRABOLD 

FW ULTRAUGHT 

Font weight constant 

C8 

200 

Defined as FW EXTRAUGHT 

GCL MENUNAME 

Class field offset 


■8 


GCL WNDPROC 

Class field offset 


-24 


GCW CBCLSEXTRAt 

Class field offset 


-20 


GCW CBWNDEXTRAt 

Class field offset 


-18 


GCW HBRBACKGROUND 

Class field offset 


-10 


GCW HCURSOR 

Class field offset 


-12 


GCW HICON 

Class field offset 


-14 


GCW HMODULE 

Class field offset 


-16 


GCW STYLE 

Class field offset 


-26 


GETCOLORTABLE 

GDI escape 

5 

5 


GETEXTENDEDTEXTMETRICS* 

GDI escape code 

100 

256 


GETEXTENTTABLE* 

GDI escape code 

101 

257 


GETPAIRKERNTABLE* 

GDI escape code 

102 

258 


GETPENWIDTH* 

GDI escape code 

10 

16 


GETPHYSPAGESIZE 

GDI escape 

C 

12 


GETPRINTINGOFFSET 

GDI escape 

D 

13 


GETSCAUNGFACTOR 

GDI escape 

E 

14 


GETSETPAPERBINSt 

GDI escape 

ID 

29 


GETSETPAPERMETRICSt 

GDI escape 

23 

35 


GETSETPRINTORIENTt 

GDI escape 

IE 

30 


GETTECHNOLOGY* 

GDI escape code 

14 

20 


GEHRACKKERNTABLE* 

GDI escape code 

103 

259 


GETVECTORBRUSHSIZE* 

GDI escape code 

IB 

27 


GETVECTORPENSIZE* 

GDI escape code 

1A 

26 


GHND* 

Global memory management 

42 

66 

GMEM MOVEABLE I GMEM ZEROINIT 

GMEM DDESHARE* 

Global memory management 

2000 

8192 


GMEM DISCARDABLEt 

Global memory management 

100 

256 


GMEM DISCARDED 

GlobalFlag flag 

4000 

16384 


GMEM FIXED 

Global memory management 

0 

0 


GMEM LOCKCOUNT 

GlobalFlag flag 

FF 

255 


GMEM LOWER* 

Global memory management 

1000 

4096 

GMEM NOT BANKED 

GMEM MODIFY 

Global memory management 

80 

128 


GMEM MOVEABLE 

Global memory management 

2 

2 


GMEM NOCOMPACT 

Global memory management 

10 

16 


GMEM NODISCARD 

Global memory management 

20 

32 


GMEM NOTBANKED* 

Global memory management 

1000 

4096 


GMEM NOTIFY* 

Global memory management 

4000 

16384 


GMEM SHARE* 

Global memory management 

2000 

8196 


GMEM SWAPPED! 

GlobalFlag flag 

8000 

32768 


GMEM ZEROINIT 

Global memory management 

40 

64 


GPTR* 

Global memory management 

2 

2 

GMEM FIXED I GMEM ZEROINIT 

GRAY BRUSH 

Stock logical object 

2 

2 


GWL EXSTYLEt 

Window field offset 


-20 


GWL STYLE 

Window field offset 


-16 


GWL WNDPROC 

Window field offset 


-4 


GWW HINSTANCE 

Window field offset 


-6 


GWW HWNDPARENT 

Window field offset 


-8 


GWW HWNDTEXT! 

Window field offset 


-10 


GWW ID 

Window field offset 


-12 


GW CHILD* 

GetWindow constant 

5 

5 


GW HWNDFIRST* 

GetWindow constant 

0 

0 


GW HWNDLAST* 

GetWindow constant 

1 

1 


GW HWNDNEXT* 

GetWindow constant 

2 

2 


GW HWNDPREV* 

GetWindow constant 

3 

3 


GW OWNER* 

GetWindow constant 

4 

4 


HCBT MINMAX* 

Hook code 

1 

1 


HCBT MOVESIZE* 

Hook code 

0 

0 


HCBT QS 

Hook code 

2 

2 


HC ACTION* 

Hook code 

0 

0 


HC GETNEXT* 

Hook code 

1 

1 


HC LPFNNEXt* 

Hook code 


-1 


HC LPLPFNNEXT* 

Hook code 


-2 


HC NOREM* 

Hook code 

3 

3 


HC NOREMOVEt 

Hook code 

3 

3 


HC SKIP* 

Hook code 

2 

2 


HC SYSMODALOFFt 

Hook code 

5 

5 


HC SYSMODALONt 

Hook code 

4 

4 


HELP CONTENT! 

WinHelp command 

1 

1 


HELP HELPONHELPt 

WinHelp command 

4 

4 
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HELP INDEXt 

WinHelp command 

3 

3 


HELP KEYt 

WinHelp command 

101 

257 


HELP MULTlKEYt 

WinHelp command 

201 

513 


HELP QUITt 

WinHelp command 

2 

2 


HELP SETINDEXt 

WinHelp command 

5 

5 


HIDE WINDOW 

ShovWVindow command 

0 

0 


HOLLOW BRUSH 

Stock loQical object 

5 

5 

Defined as NULL BRUSH 

HORZRES 

GetDeviceCaps device parameter 

8 

8 


HORZSIZE 

GetDeviceCaps device parameter 

4 

4 


HS BDIAGONAL 

Hatch style 

3 

3 


HS CROSS 

Hatch style 

4 

4 


HS DIAGCROSS 

Hatch style 

5 

5 


HS FDIAGONAL 

Hatch style 

2 

2 


HS HORIZONTAL 

Hatch style 

0 

0 


HS VERTICAL 

Hatch style 

1 

1 


HTBOTTOM* 

WinWhere area code 

F 

15 


HTBOnOMLEFT* 

WinWhere area code 

10 

16 


HTBOTTOMRIGHT* 

WinWhere area code 

11 

17 


HTCAPTION 

WinWhere area code 

2 

2 


HTCUENT 

WinWhere area code 

1 

1 


HTERROR 

WinWhere area code 


■2 


HTGROWBOX 

WinWhere area code 

4 

4 


HTHSCROLL 

WinWhere area code 

6 

6 


HTLEFP 

WinWhere area code 

A 

10 


HTMENU 

WinWhere area code 

5 

5 


HTNOWHERE 

WinWhere area code 

0 

0 


HTREDUCE* 

WinWhere area code 

8 

8 


HTRIGHT* 

WinWhere area code 

B 

11 


HTSIZE* 

WinWhere area code 

4 

4 

HTGROWBOX 

HTSIZEFIRST* 

WinWhere area code 

A 

10 

HTLEFT 

HTSIZELAST* 

WinWhere area code 

11 

17 

HTBOTTOMRIGHT 

HTSYSMENU 

WinWhere area code 

3 

3 


HTTOP* 

WinWhere area code 

C 

12 


HTTOPLEFT* 

WinWhere area code 

D 

13 


HTTOPRIGHT* 

WinWhere area code 

E 

14 


HHRANSPARENT 

WinWhere area code 


-1 


HTVSCROLL 

WinWhere area code 

7 

7 


HTZOOM* 

WinWhere area code 

9 

9 


IDABORT 

Dialog/messaoe box command ID 

3 

3 


IDCANCEL 

Dialog/message box command ID 

2 

2 


IDC ARROW 

Standard cursor ID 

7F00 

32512 

MAKEINTRESOURCE(32512) 

IDC CROSS 

Standard cursor ID 

7F03 

32515 

MAKEINTRESOURCE(32515) 

IDC IBEAM 

Standard cursor ID 

7F01 

32513 

MAKEINTRESOURCE(32513) 

IDC ICON 

Standard cursor ID 

7F81 

32641 

MAKEINTRESOURCE(32641) 

IDC SIZE 

Standard cursor ID 

7F80 

32640 

MAKEINTRESOURCE(32640) 

IDC SIZENESW 

Standard cursor ID 

7F83 

32643 

MAKEINTRESOURCE(32643) 

IDC SIZENS 

Standard cursor ID 

7F85 

32645 

MAKEINTRESOURCE(32645) 

IDC SIZENWSE 

Standard cursor ID 

7F82 

32642 

MAKEINTRESOURCE(32642) 

IDC SIZEWE 

Standard cursor ID 

7F84 

32644 

MAKEINTRES0URCE(32644) 

IDC UPARROW 

Standard cursor ID 

7F04 

32516 

MAKEINTRESOURCE(32516) 

IDC WAIT 

Standard cursor ID 

7F02 

32514 

MAKEINTRESOURCE(32514) 

IDIGNORE 

Dialog/message box command ID 

5 

5 


IDI APPUCATION 

Standard icon ID 

7F00 

32512 

MAKEINTRESOURCE(32512) 

IDI ASTERISK 

Standard icon ID 

7F04 

32516 

MAKEINTRES0URCE(32516) 

IDI EXCLAMATION 

Standard icon ID 

7F03 

32515 

MAKEINTRESOURCE(32515) 

IDI HAND 

Standard icon ID 

7F01 

32513 

MAKEINTRES0URCE(32513) 

IDI QUESTION 

Standard icon ID 

7F02 

32514 

MAKEINTRESOURCE(32514) 

IDNO 

Dialog/message box command ID 

7 

7 


IDOK 

Dialog/message box command ID 

1 

1 


IDRETRY 

Dialog/messaqe box command ID 

4 

4 


IDYES 

Dialog/message box command ID 

6 

6 


IE BADID 

Comm init error 


•1 


IE BAUDRATE 

Comm init error 


•12 


IE BYTESIZE 

Comm init error 


-11 


IE DEFAULT 

Comm init error 


■5 


IE HARDWARE 

Comm init error 


•10 


IE MEMORY 

Comm init error 


-4 


IE NOPEN 

Comm init error 


-3 


IE OPEN 

Comm init error 


-2 


IGNORE 

Deb field definition 

0 

0 


INFINITE 

Deb field definition 

FFFF 

-1 


KNJ ACCEPT 

Conversion function 

24 

36 


KNJ CHANGE UDIC 

Conversion function 

33 

51 


KNJ CODECOWERT 

Conversion function 

20 

32 


KNJ CONVERT 

Conversion function 

21 

33 
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KNJ CVT DEFAULT 

Conversion function 

7 

7 


KNJ CVT HIRAGANA 

Conversion function 

4 

4 


KNJ CVT JlSU 

Conversion function 

5 

5 


KNJ CVT JIS2t 

Conversion function 

6 

6 


KNJ CVT KATAKANA 

Conversion function 

3 

3 


KNJ CVT NEXT 

Conversion function 

1 

1 


KNJ CVT PREV 

Conversion function 

2 

2 


KNJ CVT SJIS2 

Conversion function 

6 

6 


KNJ CVT TYPED 

Conversion function 

8 

8 


KNJ END 

Conversion function 

2 

2 


KNJ GETMODE 

Conversion function 

11 

17 


KNJ JIS1 to DEFAULT 

Conversion function 

10 

16 


KNJ JIS1 toJISI KATAKANA 

Conversion function 

14 

20 


KNJ JIS1toJIS2 

Conversion function 

13 

19 


KNJ JIS1 to JIS2 HIRAGANA 

Conversion function 

15 

21 


KNJ JIS1 to JIS2 KATAKANA 

Conversion function 

16 

22 


KNJ JIS1toJIS2 0EM 

Conversion function 

IF 

31 


KNJ JIS2toJIS2 

Conversion function 

23 

35 


KNJ LEARN 

Conversion function 

30 

48 


KNJ LEARN MODE 

Conversion function 

10 

16 


KNJ MD ALPHA 

Conversion function 

1 



KNJ MD HALF 

Conversion function 

4 

4 


KNJ MD HIRAGANA 

Conversion function 

2 

2 


KNJ MD JIS 

Conversion function 

8 

8 


KNJ MD SPECIAL 

Conversion function 

10 

16 


KNJ NEXT 

Conversion function 

22 

34 


KNJ PREVIOUS 

Conversion function 

23 

35 


KNJ QUERY 

Conversion function 

3 

3 


KNJ REGISTER 

Conversion function 

31 

49 


KNJ REMOVE 

Conversion function 

32 

50 


KNJ SETMODE 

Conversion function 

12 

18 


KNJ SJIS2toJIS2 

Conversion function 

32 

50 


KNJ START 

Conversion function 

1 

1 


LBN DBLCLK 

Listbox notification code 

2 

2 


LBN ERRSPACE 

Listbox notification code 


■2 


.BN KILLFOCUSt 

Listbox notification code 

5 

5 


JN SELCANCELt 

Listbox notification code 

3 

3 


LBN SELCHANGE 

Listbox notification code 

1 

1 


LBN SETFOCUSt 

Listbox notification code 

4 

4 


LBS EXTENDEDSELt 

Listbox style 

800 

2048 


LBS HASSTRINGSt 

Listbox style 

40 

64 


LBS MULTICOLUMNt 

Listbox style 

200 

512 


LBS MULTIPLESEL 

Listbox style 

8 

8 


LBS NOINTEGRALHEIGHTt 

Listbox style 

100 

256 


LBS NOREDRAW 

Listbox style 

4 

4 


LBS NOTIFY 

Listbox style 

1 

1 


LBS OWNERDRAWFIXEDt 

Listbox style 

10 

16 


LBS OWNERDRAWVARIABLEt 

Listbox style 

20 

32 


LBS SORT 

Listbox style 

2 

2 


LBS STANDARD* 

Listbox style 

F 

15 

LBS NOTIFY | LBS SORT** 

LBS USETABSTOPSt 

Listbox style 

80 

128 


LBS WANTKEYBOARDINPUTt 

Listbox style 

400 

1024 


LB ADDSTRING* 

Listbox message 

401 

1025 

WM USER+1 

LB CTLCODE 

Listbox control 

0 

0 


LB DELETESTRING* 

Listbox message 

403 

1027 

WM USER+3 

LB DIR* 

Listbox message 

40E 

1038 

WM USER+14 

LB ERR 

Listbox control 


-1 


LB ERRSPACE 

Listbox control 


-2 


LB FINDSTRINGt 

Listbox notification code 

410 

1040 

WM USER+16 

LB GETCOUNT* 

Listbox message 

40C 

1036 

WM USER+12 

LB GETCURSELt 

Listbox message 

409 

1033 

WM USER+9 

LB GETHORIZONTALEXTENTt 

Listbox notification code 

414 

1044 

WM USER+20 

LB GETITEMDATAt 

Listbox notification code 

41A 

1050 

WM USER+26 

LB GEDTEMRECTt 

Listbox notification code 

419 

1049 

WM USER+25 

LB GETSELt 

Listbox message 

408 

1032 

WM USER+8 

LB GETSELCOUNTt 

Listbox notification code 

411 

1041 

WM USER+17 

LB GETSEUTEMSt 

Listbox notification code 

412 

1042 

WM USER+18 

LB GETTEXTt 

Listbox message 

40A 

1034 

WM USER+10 

LB GETTEXTLEN* 

Listbox message 

40B 

1035 

WM USER+11 

LB GEHOPINDEXt 

Listbox message 

40F 

1039 

WM USER+15 

LB INSERTSTRING* 

Listbox message 

402 

1026 

WM USER+2 

LB MSGMAXt 

Listbox notification code 

421 

1057 

WM USER+33 

LB OKAY 

Listbox control 

0 

0 


LB RESETCONTENT* 

Listbox message 

405 

1029 

WM USER+5 

LB SELECTSTRING* 

Listbox message 

40D 

1037 

WM USER+13 
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LB SEUTEMRANGEt 

Listbox notification code 

41C 

1052 

WM USER+26 

LB SETCOLUMNWIDTHt 

Listbox notification code 

416 

1046 

WM USERt22 

LB SETCURSEL* 

Listbox messaqe 

407 

1031 

WM USER+7 

LB SETHORIZONTALEXTENTt 

Listbox notification code 

415 

1045 

WM USER+21 

LB SETITEMDATAt 

Listbox notification code 

41B 

1051 

WM USER+27 

LB SETSEL* 

Listbox messaqe 

406 

1030 

WM USER+6 

LB SETTABSTOPSt 

Listbox notification code 

413 

1043 

WM USER+19 

LB SETTOPINDEXt 

Listbox notification code 

418 

1048 

WM USER+24 

LC INTERIORS 

Device capability mask 

00 

128 


LC MARKER 

Device capability mask 

4 

4 


LC NONE 

Device capability mask 

0 

0 


LC POLYLINE 

Device capability mask 

2 

2 


LC POLYMARKER 

Device capability mask 

8 

8 


LC STYLED 

Device capability mask 

20 

32 


LC WIDE 

Device capability mask 

10 

16 


LC WIDESTYLED 

Device capability mask 

40 

64 


LF FACESIZE 

Loqical font constant 

20 

32 


LHND* 

Global memory manaqement 

42 

66 

LMEM MOVEABLEtt 

UNECAPS 

GetDeviceCaps device parameter 

IE 

30 


LMEM DISCARDABLE 

Local memory management 

FOO 

3840 


LMEM DISCARDED* 

Local memory management 

4000 

16384 


LMEM FIXED 

Local memory manaqement 

0 

0 


LMEM LOCKCOUNT 

Local memory manaqement 

FF 

255 


LMEM MODIFY 

Local memory manaqement 

80 

128 


LMEM MOVEABLE 

Local memory manaqement 

2 

2 


LMEM NOCOMPACT 

Local memory manaqement 

10 

16 


LMEM NODISCARD 

Local memory manaqement 

20 

32 


LMEM ZEROINIT 

Local memory management 

40 

64 


LNOTIFY DISCARD 

Local memory manaqement 

2 

2 


LNOTIFY MOVE 

Local memory manaqement 

1 

1 


LNOTIFY OUTOFMEM 

Local memory manaqement 

0 

0 


logpixeIsx 

GetDeviceCaps device parameter 

58 

88 


LOGPIXELSY 

GetDeviceCaps device parameter 

5A 

90 


LPTR* 

Global memory manaqement 

2 

2 

LMEM FIXEDtt 

LPTx* 

Device description 

80 

120 


LTGRAY BRUSH 

Stock loqical object 

1 

1 


MARKPARITY 

Deb field definition 

3 

3 


MA ACTIVATE* 

Mouse activate return code 

1 

1 


MA ACTIVATEANDEAT* 

Mouse activate return code 

2 

2 


MA NOACnVATE* 

Mouse activate return code 

3 

3 


MB ABORTRETRYIGNORE 


2 

2 


MB APPLMODAL 


0 

0 


MB DEFBUTTON1 


0 

0 


MB DEFBUTTON2 


100 

256 


MB DEFBUnON3 


200 

512 


MB DEFMASK 


FOO 

3840 


MB ICONASTERISK 


40 

64 


MB ICONEXCLAMATION 


30 

48 


MB ICONHAND 


10 

16 


MB ICONINFORMATIONt 


40 

64 

MB ICONASTERISK 

MB ICONMASK 


FO 

240 


MB ICONQUESTION 


20 

32 


MB ICONSTOPt 


10 

16 

MB ICONHAND 

MB MISCMASK 


COOO 

49152 


MB MODEMASK 


3000 

12288 


MB NOFOCUS 


8000 

32768 


MB OK 


0 

0 


MB OKCANCEL 

MessageBox type flag 

1 

1 


MB RETRYCANCEL 


5 

5 


MB SYSTEMMODAL 


1000 

4096 


MB TASKMODALt 


2000 

8192 


MB TYPEMASK 


F 

15 


MB YESNO 


4 

4 


MB YESNOCANCEL 


3 

3 


MERGECOPY 

Ternary raster op 

OOCOOOCA 

12583114 

Dest = (source AND pattern) 

MERGEPAINT 

Ternary raster op 

OOBB 0226 

12255782 

Dest = (not source) OR dest 

META ANIMATEPALETTEt 

MetaFile function 

436 

1078 


META ARC* 

MetaFile function 

817 

2071 


META BITBLT* 

MetaFile function 

922 

2338 


META CHORDt 

MetaFile function 

030 

2096 


META CREATEBITMAP* 

MetaFile function 

6FE 

1790 


META CREATEBITMAPINDIRECT* 

MetaFile function 

2FD 

765 


META CREATEBRUSH* 

MetaFile function 

F0 

248 


META CREATEBRUSHINDIRECT* 

MetaFile function 

2FC 

764 


META CREATEFONTINDIRECT* 

MetaFile function 

2FB 

763 
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META CREATEPALETTEt 

MetaFile function 

F7 

247 


META CREATEPAHERNBRUSH* 

MetaFMe function 

1F9 

505 


META CREATEPENDIRECT* 

MetaFile function 

2FA 

762 


META CREATEREGION* 

MetaFile function 

6FF 

1791 


META DELETEOBJECTt 

MetaFile function 

1F0 

496 


META DIBBITBLTt 

MetaFile function 

940 

2368 


META DIBCREATEPAHERNBRUSHt 

MetaFile function 

142 

322 


META DIBSTRETCHBLTt 

MetaFile function 

B41 

2881 


META DRAWTEXT* 

MetaFile function 

62F 

1583 


META ELUPSE* 

MetaFile function 

418 

1048 


META ESCAPE* 

MetaFile function 

626 

1574 


META EXCLUDECUPRECT* 

MetaFile function 

415 

1045 


META EXTTEXTOUTt 

MetaFile function 

A32 

2610 


META FILLREGION* 

MetaFile function 

228 

552 


META FLOODFILL* 

MetaFile function 

419 

1049 


META FRAMEREGION* 

MetaFile function 

429 

1065 


META INTERSECTCUPRECT* 

MetaFile function 

416 

1046 


META INVERTREGION* 

MetaFile function 

12A 

296 


META UNETO* 

MetaFile function 

213 

531 


META MOVETO* 

MetaFile function 

214 

532 


META OFFSETCUPRGN* 

MetaFile function 

220 

544 


META OFFSETVIEWPORTORG* 

MetaFile function 

211 

529 


META OFFSETWINDOWORG* 

MetaFile function 

20F 

527 


META PAINTREGION* 

MetaFile function 

12B 

299 


META PATBLT* 

MetaFile function 

61D 

1565 


META PIE* 

MetaFile function 

81A 

2074 


META POLYGON* 

MetaFile function 

324 

804 


META POLYUNE* 

MetaFile function 

325 

805 


META POLYPOLYGONt 

MetaFile function 

538 

1336 


META REAUZEPALETTEt 

MetaFile function 

35 

53 


META RECTANGLE* 

MetaFile function 

41B 

1051 


META RESIZEPALEHEt 

MetaFile function 

139 

313 


META RESTOREDC* 

MetaFile function 

127 

295 


META ROUNDRECT* 

MetaFile function 

61C 

1564 


META SAVEDC* 

MetaFile function 

IE 

30 


META SCALEVIEWPORTEXT* 

MetaFile function 

412 

1042 


META SCALEWINDOWEXT* 

MetaFile function 

400 

1024 


META SELECTCLIPREGION* 

MetaFile function 

12C 

300 


META SELECTOBJECT* 

MetaFile function 

12D 

301 


META SELECTPALETTEt 

MetaFile function 

234 

564 


META SETBKCOLOR* 

MetaFile function 

201 

513 


META SETBKMODE* 

MetaFile function 

102 

258 


META SETDIBTODEVt 

MetaFile function 

D33 

3379 


META SETMAPMODE* 

MetaFile function 

103 

259 


META SETMAPPERFLAGSt 

MetaFile function 

231 

561 


META SETPALENTRIESt 

MetaFile function 

37 

55 


META SETPIXEL* 

MetaFile function 

41F 

1055 


META SETPOLYFILLMODE* 

MetaFile function 

106 

262 


META SETRELABS* 

MetaFile function 

105 

261 


META SETROP2* 

MetaFile function 

104 

260 


META SETSTRECTCHBLTMODE* 

MetaFile function 

107 

263 


META SETTEXTALIGN* 

MetaFile function 

12E 

302 


META SEHEXTCHAREXTRA* 

MetaFile function 

108 

264 


META SEHEXTCOLOR* 

MetaFile function 

209 

521 


META SEHEXTJUSTIFICATION* 

MetaFile function 

20A 

522 


META SETVIEWPORTEXT* 

MetaFile function 

20E 

526 


META SETVIEWPORTORG* 

MetaFile function 

20D 

525 


META SETWINDOWEXT* 

MetaFile function 

20C 

524 


META SETWINDOWORG* 

MetaFile function 

20B 

523 


META STRETCHBLT* 

MetaFile function 

B23! 

2851 


META STRETCHDIBt 

MetaFile function 

F43 

3907 


META TEXTOUT* 

MetaFile function 

521 

1313 


MFCOMMENT* 

GDI escape code 

F 

15 


MF APPEND 

Menultem menu flag 

100 

256 


MF BITMAP 

Menullem menu flag 

4 

4 


MF BYCOMMAND 

Menultem menu flag 

0 

0 


MF BYPOSITION 

Menultem menu flag 

400 

1024 


MF CHANGE 

Menultem menu flag 

80 

128 


MF CHECKED 

Menultem menu flag 

8 

8 


MF DELETE 

Menultem menu flag 

200 

512 


MF DISABLED 

Menultem menu flag 

2 

2 


l*iF ENABLED 

Menullem menu flag 

0 

0 


mI= ENDt 

Menultem menu flag 

80 

128 


MF GRAYED 

Menultem menu flag 

1 



mf'help* 

Menultem menu flag 

4000 

16384 
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IMF HILITE 

iMenultem menu flag 

80 

128 

1 






MF MENUBARBREAK 

Menultem menu flag 

20 

32 


MF MENUBREAK 

IMenultem menu flag 

40 

64 


MF MOUSESELECT* 


8000 

32768 



i7ir:TiTiiif:TriiMrCTIinf^^^^M 


256 


1 





MF REMOVE* 

Menultem menu flag 

1000 

4096 


MF SEPARATOR 

Menultem menu flag 

800 

2048 


MF STRING 





MF SYSMENU* 

Menultem menu flag 

2000 

8192 


1 






Menultem menu flag 

0 

0 


MF USECHECKBITMAPSt 

Menultem menu flag 

200 

512 


MK CONTROL 

Key state mask f/mouse msg. 

8 

e 


MK LBUTTON 

Key state mask f/mouse msg. 

1 

1 


MK MBUnON 

Key state mask f/mouse msg. 

10 

id 


MK RBUTTON 

Key state mask f/mouse msg. 

2 

2 


MK SHIFT 

Key state mask f/mouse msg. 

4 

4 


MM ANISOTROPIC 

GDI map mode 

8 

8 


MM HIENGLISH 

GDI map mode 

5 

5 


MM HIMETRIC 

GDI map mode 

3 

2 


MM ISOTROPIC 

GDI map mode 

7 

7 


MM LOENGLISH 

GDI map mode 

4 

4 


MM LOMETRIC 

GDI map mode 

2 

2 


MM TEXT 

GDI map mode 


1 


MM TWIPS 

GDI map mode 

6 

6 


MSGF DIALOGBOX 

Filter procedure code 

0 

0 


MSGF MENU 

Filter procedure code 

2 

2 


MSGF MESSAGEBOX 

Filter procedure code 

1 

1 


MSGF MOVE* 

Filter procedure code 

2 

2 


MSGF NEXTWINDOW* 

Filter procedure code 

6 

6 


MSGF SCROLLBAR* 

Filter procedure code 

5 

5 


MSGF SIZE* 

Filter procedure code 

4 

4 


NEWFRAME 

GDI escape 

1 

1 


NEXTBAND 

GDI escape 

3 

3 


NONZEROLHND* 

Global memory management 

2 

2 

LMEM MOVEABLE 

NONZEROLPTR* 

Global memory management 

0 

0 

LMEM FIXED 

NOPARITY 

Deb field definition 

0 

0 


NOTSRCCOPY 

Ternary raster op 

0033 0008 

3342344 

Dest = (not source) 

NOTSRCERASE 

Ternary raster op 

0011 00A6 

1114278 

Dest = (not source) AND (not dest) 

NULL 

Standard definitions 

0 

0 


NULLREGION 

Region flag 

1 

1 


NULL BRUSH 

Stock logical object 

5 

5 


NULL PEN 

Stock logical object 

8 

£ 


NUMBRUSHES 

GetDeviceCaps device parameter 

10 

16 


NUMCOLORS 

GetDeviceCaps device parameter 

18 

24 


NUMFONTS 

GetDeviceCaps device parameter 

16 

22 


NUMMARKERS 

GetDeviceCaps device parameter 

14 

20 


NUMPENS 

GetDeviceCaps device parameter 

12 

18 


NUMRESERVEDt 

GetDeviceCaps device parameter 

6A 

106 


OBJ BRUSH 

Object definition 

2 

2 


OBJ PEN 

Object definition 

1 

1 


OBM BTNCORNERS 

OEM definition 

7FF6 

32758 


OBM BTSIZE 

OEM definition 

7FF9 

32761 


OBM CHECK 

OEM definition 

7FF8 

32760 


OBM CHECKBOXES 

OEM definition 

7FF7 

32759 


OBM CLOSES 

OEM definition 

7FF2 

3^ 


OBM COMBOt 

OEM definition 

7FE2 

32738 


OBM DNARROWDt 

OEM definition 

7FE6 

32742 


OBM DNARROWS 

OEM definition 

7FF0 

32752 


OBM LFARROWDt 

OEM definition 

7FE4 

32740 


OBM LFARROWS 

OEM definition 

7FEE 

32750 


OBM MNARROWt 

OEM definition 

7FE3 

32739 


OBM OLD CLOSE 

OEM definition 

7FFF 

32767 


OBM OLD DNARROW 

OEM definition 

7FFC 

32764 


OBM OLD LFARROW 

OEM definition 

7FFA 

32762 


OBM OLD REDUCE* 

OEM definition 

7FF5 

32757 


OBM OLD RESTORE* 

OEM definition 

7FF3 

32755 


OBM OLD RGARROW 

OEM definition 

7FFB 

32763 


OBM OLD UPARROW 

OEM definition 

7FFD 

32765 


OBM OLD ZOOM* 

OEM definition 

7FF4 

32756 


OBM REDUCEDt 

OEM definition 

7FEA 

32746 


OBM REDUCES 

OEM definition 

7FED 

32749 


OBM RESTORE 

OEM definition 

7FEB 

32747 
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OBM RESTOREDt 

OEM definition 

7FE0 

32744 


OBM RGARROWDt 

OEM definition 

7FE5 

32741 


OBM RGARROW§ 

OEM definition 

7FEF 

32751 


OBM SIZE 

OEM definition 

7FFE 

32766 


OBM UPARROWDt 

OEM definition 

7FE7 

32743 


OBM UPARROWS 

OEM definition 

7FF1 

32753 


OBM ZOOMDt 

OEM definition 

7FE9 

32745 


OBM ZOOMS 

OEM definition 

7FEC 

32748 


OCR CROSS 

OEM definition 

7F03 

32515 


OCR IBEAM 

OEM definition 

7F01 

32513 


OCR ICOCURt 

OEM definition 

7F87 

32647 


OCR ICON 

OEM definition 

7F81 

32641 


OCR NORMAL 

OEM definition 

7F00 

32512 


OCR SIZE 

OEM definition 

7F80 

32640 


OCR SIZEALL* 

OEM definition 

7F86 

32646 


OCR SIZENESW* 

OEM definition 

7F83 

32643 


OCR SIZENS* 

OEM definition 

7F85 

32645 


OCR SIZENWSE* 

OEM definition 

7F82 

32642 


OCR SIZEWE* 

OEM definition 

7F84 

32644 


OCR UP 

OEM definition 

7F04 

32516 


OCR WAIT 

OEM definition 

7F02 

32514 


ODA DRAWENTlREt 

Owner draw action 

1 



ODA FOCUSt 

Owner draw action 

4 

4 


ODA SELECTt 

Owner draw action 

2 

2 


ODDPARITY 

Deb field definition 




ODS CHECKEDt 

Owner draw style 

8 

8 


ODS DISABLEDt 

Owner draw style 


4 


ODS FOCUSt 

Owner draw style 

10 

16 


ODS GRAYEDt 

Owner draw style 

2 

2 


ODS SELECTEDt 

Owner draw style 

1 

1 


ODT BUnONt 

Owner draw control 


4 


ODT COMBOBOXt 

Owner draw control 

C 

: 


ODT USTBOXt 

Owner draw control 

2 

2 


ODT MENUt 

Owner draw control 

1 

1 


OEM CHARSET 

Logical font constant 

FF 

255 


OEM FIXED FONT 

Stock loqical object 

A 

10 


OF CANCEL 

OpenFile flag 

800 

2048 


OF CREATE 

OpenFile flag 

1000 

4096 


OF DELETE 

OpenFile flag 

200 

512 


OF EXIST 

OpenFile flag 

4000 

16384 


OF PARSE 

OpenFile flag 

100 

256 


OF PROMPT 

OpenFile flag 

2000 

8192 


OF READ 

OpenFile flag 

0 

0 


OF READWRITE 

OpenFile flag 

2 

2 


OF REOPEN 

OpenFile flag 

8000 

32768 


OF SHARE COMPATt 

OpenFile flag 

0x0000 

0 


OF SHARE DENY NONEt 

OpenFile flag 

0x0040 

64 


OF SHARE DENY READt 

OpenFile flag 

0x0030 

40 


OF SHARE DENY WRITEt 

OpenFile flag 

0x0020 

32 


OF SHARE EXCLUSIVEt 

OpenFile flag 

0x0010 

16 


OF VERIFY 

OpenFile flag 

400 

1024 


OF WRITE 

OpenFile flag 

1 

1 


OIC BANGt 

OEM definition 

7F03 

32515 


OIC HANDt 

OEM definhion 

7F01 

32513 


OIC NOTEt 

OEM definition 

7F04 

32516 


OIC QUESt 

OEM definition 

7F02 

32514 


OIC SAMPLEt 

OEM definition 

7FOO 

32512 


ONE5STOPBITS 

Deb field definition 

1 

1 


ONESTOPBIT 

Deb field definition 

0 

0 


OPAQUE 

GDI background mode 

2 

2 


ORD LANDDRIVERt 

Language driver 

1 

1 


OUT CHARACTER PRECIS 

Logical font constant 

2 

2 


OUT DEFAULT PRECIS 

Logical font constant 

0 

0 


OUT STRING PRECIS 

Loqical font constant 

1 

1 


OUT STROKE PRECIS 

Loqical font constant 

3 

3 


PASSTHROUGH* 

GDI escape code 

13 

19 


PATCOPY 

Ternary raster op 

OOFO 0021 

15728673 

Desi = pattern 

I’ATINVERT 

Ternary raster op 

005A 0049 

5898313 

Dest = pattern XOR desi 

PATPAINT 

Ternary raster op 

OOFB 0A09 

16452105 

Desi = DPSnoo 

PC EXPUQTt 

Palette entry flag 

2 

2 


PC INTERIORS 

Device capability mask 

80 

128 


PC NOCOLLAPSEt 

Palette entry flag 

4 

4 


PC NONE 

Device capability mask 

0 

0 


pTpolygon 

Device capability mask 

1 

1 


PTrectangle 

Device capability mask 

2 

2 
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PC RESERVEDt 

Palette entry flag 

1 

1 


PC SCANLINE 

Device capability mask 

8 

8 


PC STYLED 

Device capability mask 

20 

32 


PC TRAPEZOID 

Device capability mask 

4 

4 


PC WIDE 

Device capability mask 

10 

16 


PC WIDESTYLED 

Device capability mask 

40 

64 


PC WINDPOLYGONt 

Device capability mask 

4 

4 


PDEVICESIZE 

GetDeviceCaps device parameter 

1A 

26 


PLANES 

GetDeviceCaps device parameter 

E 

14 


PM NOREMOVE* 

Peekmessage options 

0 

0 


PM NOYIELD* 

Peekmessage options 

2 

2 


PM REMOVE* 

Peekmessage options 

1 

1 


POLYGONALCAPS 

GetDeviceCaps device parameter 

20 

32 


POSTSCRIPT DATAt 

GDI escape 

25 

37 


POSTSCRIPT IGNOREt 

GDI escape 

26 

36 


PROOF QUAUTY 

Logical font constant 

2 

2 


PR JOBSTATUS 

Spooler v^arm class 

0 

0 


PS DASH 

Pen style 

1 

1 


PS DASHDOT 

Pen style 

3 

2 


PS DASHDOTDOT 

Pen style 

4 

4 


PS DOT 

Pen style 

2 

2 


PS INSIDEFRAMEt 

Pen style 

6 

e 


PS NULL 

Pen style 

5 

5 


PS SOLID 

Pen style 

C 

0 


QUERYESCSUPPORT 

GDI escape 

8 

6 


R2 BLACK 

Binary raster op 

1 


0 

R2 COPYPEN 

Binary raster op 

1C 

12 

P 

R2 MASKNOTPEN 

Binary raster op 

c 

2 

DPna 

R2 MASKPEN 

Binary raster op 

9 

9 

DPa 

R2 MASKPENNOT 

Binary raster op 

5 

5 

PDna 

R2 MERGENOTPEN 

Binary raster op 

12 

12 

DPno 

R2 MERGEPEN 

Binary raster op 

15 

15 

DPo 

R2 MERGEPENNOT 

Binary raster op 

14 

14 

PDno 

R2 NOP 

Binary raster op 

11 

11 

D 

R2 NOT 

Binary raster op 

6 

6 

Dn 

R2 NOTCOPYPEN 

Binary raster op 

4 

4 

PN 

R2 NOTMASKPEN 

Binary raster op 

8 

8 

DPan 

R2 NOTMERGEPEN 

Binary raster op 

2 

2 

DPon 

R2 NOTXORPEN 

Binary raster op 

10 

10 

DPxn 

R2 WHITE 

Binary raster op 

16 

16 

1 

R2 XORPEN 

Binary raster op 

7 

7 

DPx 

RASTERCAPS 

GetDeviceCaps device parameter 

26 

38 


RASTER FONTTYPE 

EnumFonts mask 

1 

1| 


RC BANDING 

Device capability mask 

2 



RC BIGFONTt 

Device capability mask 

400 

1024 


RC BITBLT 

Device capability mask 


1 


RC BITMAP64* 

Device capability mask 

i 

8 


RC DIBTODEVt 

Device capability mask 

200 

512 


RC Dl BITMAP 

Device capability mask 


128 


RC FLOODFILLt 

Device capability mask 

1000 

4096 


RC GDIZO OUTPUTt 

Device capability mask 

10 

16 


RC PALETTEt 

Device capability mask 

100 

256 


RC SCALING 

Device capability mask 

4 

4 


RC STRETCHBLTt 

Device capability mask 

600 

2048 


RC STRETCHDIBt 

Device capability mask 

2000 

8192 


READ WRITEt 

lopen flag 

2 

2 


READt 

lopen flag 

0 

0 


RELATIVE 

GDI coordinate mode 

2 

2 


RESETDEV 

Comm escape function 

7 

7 


RESTORE CTMt 

GDI escape 

1004 

4100 


RGN AND 

Combinergn style 


1 


RGN COPY 

Combinergn style 

5 

5 


RGN DIFF 

Combinergn style 

4 

4 


RGN OR 

Combinergn style 

2 

2 


RGN XOR 

Combinergn style 

3 

3 


RT ACCELERATOR 

Predefined resource type 

9 

9 

MAKEINTRESOURCE (9) 

RT BITMAP 

Predefined resource type 

2 

2 

MAKEINTRESOURCE (2) 

RT CURSOR 

Predefined resource type 


1 

MAKEINTRESOURCE (1) 

RT DIALOG 

Predefined resource type 

5 

5 

MAKEINTRESOURCE (5) 

RT FONT 

Predefined resource type 

8 

6 

MAKEINTRESOURCE (8) 

RT FONTDIR 

Predefined resource type 

7 

7 

MAKEINTRESOURCE 17] 

RT ICON 

Predefined resource type 

3 

3 

MAKEINTRESOURCE (3) 

RT MENU 

Predefined resource type 

4 

4 

MAKEINTRESOURCE (4) 

RT RCDATA* 

Predefined resource type 

A 

10 

MAKEINTRESOURCE(IO) 

RT STRING 

Predefined resource type 

6 

6 

MAKEINTRESOURCE (6) 
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SAVE CTMt 

GDI escape 

1005 

4101 


SBS BOnOMALIGN* 

Scrollbar style 

4 

4 


SBS HORZ* 

Scrollbar style 

C 

C 


SBS LEFTAUGN* 

Scrollbar style 

2 

2 


SBS RIGHTAUGN* 

Scrollbar style 

4 

4 


SBS SIZEBOX* 

Scrollbar style 

B 

8 


SBS SIZEBOXBOnOMRIGHTALIGN* 

Scrollbar style 

4 

4 


SBS SIZEBOXTOPLEFTAUGN* 

Scrollbar style 

2 

2 


SBS TOPAUGN* 

Scrollbar style 

2 

2 


SBS VERT* 

Scrollbar style 




SB BOTH* 

Saollbar constant 

3 

3 


SB BOTTOM 

Saollbar constant 

7 

7 


SB CTL 

Scrollbar constant 

2 

2 


SB ENDSCROLL 

Scrollbar constant 

£ 

8 


SB HORZ 

Scrollbar constant 

0 

0 


SB UNEDOWN 

Scrollbar constant 




SB UNEUP 

Scrollbar constant 

0 

0 


SB PAGEDOWN 

Scrollbar constant 

3 

3 


SB PAGEUP 

Scrollbar constant 

2 

2 


SB THUMBPOSITION 

Scrollbar constant 

4 

4 


SB THUMBTRACK 

Scrollbar constant 


5 


SB TOP 

Scrollbar constant 


6 


SB VERT 

Scrollbar constant 


1 


SC ARRANGE* 

System menu command 

F110 

61712 


SC CLOSE 

System menu command 

F060 

61536 


SC HSCROLL 

System menu command 

F080 

61568 


SC ICON 

System menu command 

F020 

61472 

SC MINIMIZE 

SC KEYMENU 

System menu command 

F100 

61696 


SC MAXIMIZE* 

System menu command 

F030 

6148£ 


SC MINIMIZE* 

System menu command 

F020 

61472 


SC MOUSEMENU 

System menu command 

F090 

61584 


SC MOVE 

System menu command 

F010 

61456 


SC NEXTWINDOW 

System menu command 

F040 

61504 


SC PREVWINDOW 

System menu command 

F050 

61520 


SC RESTORE* 

System menu command 

FI 20 

61728 


SC SIZE 

System menu command 

FOOO 

61440 


SC TASKUSTt 

System menu command 

FI 30 

61744 


SC VSCROLL 

System menu command 

F070 

61552 


SC ZOOM 

System menu command 

F030 

61488 

SC MAXIMIZE 

SELECTPAPERSOURCE* 

GDI escape code 

12 

18 


SETABORTPROC 

GDI escape 

9 

9 


SETALUUSTVALUESt 

GDI escape 

303 

771 


SETCHARSETt 

GDI escape 

304 

772 


SETCOLORTABLE 

GDI escape 

4 

4 


SETCOPYCOUNT* 

GDI escape code 

11 

17 


SETDIBSCAUNGt 

GDI escape 

20 

32 


SETDTR 

Comm escape function 

5 

5 


SETENDCAP 

MetaFile comment esc. 

15 

21 


SETKERNTRACK* 

GDI escape code 

302 

770 


SETUNEJOIN* 

GDI escape code 

16 

22 


SETMITERUMIT* 

GDI escape code 

17 

23 


SETRTS 

Comm escape function 

3 

3 


SETXOFF 

Comm escape function 

1 

1 


SETXON 

Comm escape function 

2 

2 


SET ARC DIRECTIONt 

GDI escape 

1006 

4102 


SET BACKGROUND COLORt 

GDI escape 

1007 

4103 


SET BOUNDSt 

GDI escape 

1013 

4109 


SET CUP BOXt 

GDI escape 

1012 

4108 


SET MIRROR MODEt 

GDI escape 

1014 

4110 


SET POLY MODEt 

GDI escape 

1008 

4104 


SET SCREEN ANGLEt 

GDI escape 

1009 

4105 


SET SPREADt 

GDI escape 

1010 

4106 


SHIFTJIS CHARSET* 

Loqical font constant 

60 

126 


SHOW FULLSCREEN 

ShowWindow command 

3 

3 


SHOW ICONWINDOW 

ShowWindow command 

2 

2 


SHOW OPENNOACTIVATE 

ShowWindow command 

4 



SHOW OPENWINDOW 

ShowWindow command 

1 



SIMPLEREGION 

Reoion flap 

2 



SIZEFULLSCREEN 

Size message command 

2 



SIZEICONIC 

Size nnessage command 

1 



SIZENORMAL 

Size message command 

0 



SIZEPALEHEt 

GetDeviceCaps device parameter 

66 

104 


"SiZEZOOMHIDE 

Size message command 

4 



SIZEZOOMSHOW 

Size message command 

3 

3 


“SM CMETRICSt 

GetSystemMetrics code 

24 

36 
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SM CXBORDER 

GetSvstemMetrics code 

5 

5 


SM CXCURSOR 

GetSvstemMetrics code 

D 

13 


SM CXDLGFRAME 

GetSvstemMetrics code 

7 

7 


SM CXFRAME* 

GetSvstemMetrics code 

20 

32 


SM CXFULLSCREEN 

GetSvstemMetrics code 

10 

16 


SM CXHSCROLL 

GetSvstemMetrics code 

15 

21 


SM CXHTHUMB 

GetSvstemMetrics code 

A 

10 


SM CXICON 

GetSvstemMetrics code 

B 

11 


SM CXMIN* 

GetSvstemMetrics code 

1C 

26 


SM CXMINTRACK» 

GetSvstemMetrics code 

22 

34 


SM CXSCREEN 

GetSvstemMetrics code 

0 

0 


SM CXSIZE* 

GetSvstemMetrics code 

IE 

30 


SM CXVSCROLL 

GetSvstemMetrics code 

2 

2 


SM CYBORDER 

GetSvstemMetrics code 

e 

€ 


SM CYCAPTION 

GetSvstemMetrics code 

4 

4 


SM CYCURSORt 

GetSvstemMetrics code 

E 

14 


SM CYDLGFRAME 

GetSvstemMetrics code 

e 

i 


SM CYFRAME* 

GetSvstemMetrics code 

21 

33 


SM CYFULLSCREEN 

GetSvstemMetrics code 

11 

17 


SM CYHSCROLL 

GetSvstemMetrics code 

3 

2 


SM CYICON 

GetSvstemMetrics code 

c 

12 


SM CYlCONSLOTt 

GetSvstemMetrics code 

IB 

27 


SM CYKANJIWINDOW 

GetSvstemMetrics code 

12 

18 


SM CYMENU 

GetSvstemMetrics code 

F 

15 


SM CYMIN* 

GetSvstemMetrics code 

ID 

29 


SM CYMINTRACK* 

GetSvstemMetrics code 

2c 

35 


SM CYSCREEN 

GetSvstemMetrics code 


1 


SM CYSIZE* 

GetSvstemMetrics code 

IF 

31 


SM CYVSCROLL 

GetSvstemMetrics code 

14 

20 


SM CYVTHUMB 

GetSvstemMetrics code 

£ 

£ 


SM DEBUG 

GetSvstemMetrics code 

16 

22 


SM FULLSCREEN* 

GetSvstemMetrics code 

1£ 

24 


SM MOUSEPRESENT 

GetSvstemMetrics code 

13 

19 


SM RESERVEDIt 

GetSvstemMetrics code 

1£ 

24 


SM RESERVED2t 

GetSvstemMetrics code 

19 

25 


SM RESERVED3t 

GetSvstemMetrics code 

1A 

26 


SM RESERVED4t 

GetSvstemMetrics code 

IB 

27 


SM SWAPBUTTON 

GetSvstemMetrics code 

17 

23 


SPACEPARITY 

Deb field definition 

4 

4 


SP APPABORT 

Spooler error code 


-2 


SP ERROR 

Spooler error code 


-1 


SP NOTREPORTED 

Spooler error code 

4000 

16384 


SP OUTOFDISK 

Spooler error code 


■4 


SP OUTOFMEMORY 

Spooler error code 


-5 


SP USERABORT 

Spooler error code 


-3 


SRCAND 

Ternarv raster op 

0088 OOC6 

8913094 

Dest = source AND dest 

SRCCOPY 

Ternary raster op 

00CC0020 

13369376 

Dest = source 

SRCERASE 

Ternary raster op 

0044 0328 

4457256 

Dest = source AND (not dest) 

SRCINVERT 

Ternary raster op 

0066 0046 

6684742 

Dest = source XOR dest 

SRCPAINT 

Ternary raster op 

00EE0086 

15597702 

Dest = source OR dest 

SS BLACKFRAME 

Static control constant 

7 

7 


SS BLACKRECT 

Static control constant 

4 

4 


SS CENTER 

Static control constant 

1 

1 


SS GRAYFRAME 

Static control constant 

6 

8 


SS GRAYRECT 

Static control constant 

5 

5 


SS ICON 

Static control constant 

3 

3 


SS LEFT 

Static control constant 

0 

0 


SS LEFTNOWORDWRAPt 

Static control constant 

C 

12 


SS NOPREFIX* 

Static control constant 

80 

128 


SS RIGHT 

Static control constant 

2 

2 


SS SIMPLE* 

Static control constant 

B 

11 


SS USERITEM 

Static control constant 

A 

10 


SS WHITEFRAME 

Static control constant 

9 

9 


SS WHITERECT 

Static control constant 

6 

6 


STARTDOC 

GDI escape 

A 

10 


STRETCHBLT* 

GDI escape code 

800 

2048 


ST BEGINSWP* 


0 

0 


ST ENDSWP* 


1 

1 


SWP DRAWFRAME* 

SetWindow position flag 

20 

32 


SWP HIDEWINDOW* 

SetWindow position flag 

80 

126 


SWP NOACTIVATE* 

SetWindow position flag 

10 

16 


SWP NOCOPYBITS* 

SetWindow position flag 

100 

256 


SWP NOMOVE* 

SetWindow position flag 

2 

2 


SWP NOREDRAW* 

SetWindow position flag 

8 

8 


SWP NOREPOSITION* 

SetWindow position flag 

200 

512 
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SWP NOSIZE* 

SelWindow position flap 


1 


SWP NOZORDER* 

SetWindow position flag 

4 

4 


SWP SHOWWINDOW* 

SetWindow position flag 

40 

64 


SW HIDE* 

ShowWindow message ID 

0 

0 


SW MAXIMIZE* 

ShowWindow message ID 

3 

3 


SW MINIMIZE* 

ShowWindow message ID 

6 

e 


SW NORMAL* 

ShowWindow message ID 




SW OTHERUNZOOM 

ShowWindow message ID 

4 

4 


SW OTHERZOOM 

ShowWindow message ID 

2 

2 


SW PARENTCLOSING 

ShowWindow message ID 




SW PARENTOPENING 

ShowWindow message iD 

3 

3 


SW RESTOREt 

ShowWindow message ID 

S 

9 


SW SHOW* 

ShowWindow message ID 

5 



SW SHOWMAXIMIZED* 

ShowWindow message ID 

3 

3 


SW SHOWMINIMIZED* 

ShowWindow message ID 




SW SHOWMINNOACTIVE* 

ShowWindow message ID 




SW SHOWNA* 

ShowWindow message ID 




SW SHOWNOACnVE* 

ShowWindow message ID 

4 



SW SHOWNORMAL* 

ShowWindow message ID 




SYMBOL CHARSETt 

Logical font constant 




SYSPAL NOSTATICZt 

System palette use constant 




SYSPAL STATlCIt 

System palette use constant 




SYSTEM FIXED FONT 

Stock logical object 

10 

16 


SYSTEM FONT 

Stock logical object 

D 

13 


S ALLTHRESHOLD* 

WaitSoundState constant 


2 


S LEGATO 

Accent mode constant 


1 


S NORMAL 

Accent mode constant 


0 


S PERIOD1024 

SetSoundNoise source 


1 


S PERIOD2048 

SetSoundNoise source 


2 


S PERIOD512 

SetSoundNoise source 


0 


S PERIODVOICE 

SetSoundNoise source 


: 


S QUEUEEMPTY 

WaitSoundState constant 

0 

c 


S SERBDNT 

SetSoundNoise source 


-5 


S SERDCC 

SetSoundNoise source 


-7 


S SERDDR 

SetSoundNoise source 


-14 


S SERDFQ 

SetSoundNoise source 


-13 


S SERDLN 

SetSoundNoise source 


-6 


S SERDMD 

SetSoundNoise source 


-10 


S SERDPT 

SetSoundNoise source 


-12 


S SERDSH 

SetSoundNoise source 


-11 


S SERDSR 

SetSoundNoise source 


-15 


S SERDST 

SetSoundNoise source 


-16 


S SERDTP 

SetSoundNoise source 


-8 


S SERDVL 

SetSoundNoise source 


-9 


S SERDVNA 

SetSoundNoise source 


-1 


S SERMACT 

SetSoundNoise source 


-3 


S SEROFM 

SetSoundNoise source 


-2 


S SERQFUL 

SetSoundNoise source 


4 


S STACCATO 

Accent mode constant 

2 

2 


S THRESHOLD 

WaitSoundState constant 

1 

1 


S WHITE1024 

SetSoundNoise source 

5 

5 


S WHITE2048 

SetSoundNoise source 

6 

6 


S WHITE512 

SetSoundNoise source 

4 

4 


S WHITEVOICE 

SetSoundNoise source 

7 

7 


TA BASEUNE* 

Text alignment option 

18 

24 


TA BOnOM* 

Text alignment option 

8 

8 


TA CENTER* 

Text alignment option 

6 

6 


TA LEFT* 

Text alignment option 

0 

0 


TA NOUPDATECP* 

Text alignment option 

0 

0 


TA RIGHT* 

Text alignment option 

2 

2 


TA TOP* 

Text alignment option 

0 

C 


TA UPDATECP* 

Text alignment option 

1 

1 


TC CP STROKE 

Device capability mask 

4 

4 


tC CR 90 

Device capability mask 

8 

e 


TC CR ANY 

Device capability mask 

10 

16 


TC EA DOUBLE 

Device capability mask 

200 

512 


TC lA ABLE 

Device capability mask 

400 

1024 


TC OP CHARACTER 

Device capability mask 

1 

1 


TC OP STROKE 

Device capability mask 

2 

2 


TC RA ABLE 

Device capability mask 

2000 

8192 


TC RESERVED 

Device capability mask 

8000 

32768 


TC SA CONTIN 

Device capability mask 

100 

256 


^C SA DOUBLf 

Device capability mask 

40 

64 


tc SA INTEGER 

Device capability mask 

80 

128 


TC SF X YINDEP 

Device capabiiitv mask 

20 

32 
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TC SO ABLE 

Device capability mask 

1000 

4096 


TC UA ABLE 

Device capability mask 

800 

2048 


TC VA ABLE 

Device capability mask 

4000 

16384 


TECHNOLOGY 

GetDeviceCaps device parameter 

2 

2 


TEXTCAPS 

GetDeviceCaps device parameter 

22 

34 


TF FORCEDRIVEt 

GetTempFiieName flap 

0x80 

128 


TRANSFORM CTMt 

GDI escape 

1011 

4107 


TRANSPARENT 

GDI backqround mode 

1 

1 


TRUE 

Standard definitions 

1 

1 


TWOSTOPBITS 

Deb fieid definition 

2 

2 


VARIABLE PITCH 

Logical font constant 

2 

2 


VERTRES 

GetDeviceCaps device parameter 

A 

10 


VERTSIZE 

GetDeviceCaps device parameter 

6 

6 


VK ACCEPT* 

Virtual key 

IE 

30 


VK ADD 

Standard set virtual key 

6B 

107 


VK BACK 

Standard set virtual key 


8 


VK CANCEL 

Standard set virtual key 


3 


VK CAPITAL 

Standard set virtual key 

14 

20 


VK CLEAR 

Standard set virtual key 

c 

12 


VK CONTROL 

Standard set virtual key 

11 

17 


VK CONVERT* 

Virtual key 

1C 

28 


VK COPY* 

Standard set virtual key 

2C 

44 

Not used by keyboards 

VK DECIMAL 

Standard set virtual key 

6E 

110 


VK DELETE 

Standard set virtual key 

2E 

46 


VK DIVIDE 

Standard set virtual key 

6F 

111 


VK DOWN 

Standard set virtual key 

28 

40 


VK END 

Standard set virtual key 

2G 

35 


VK ESCAPE 

Standard set virtual key 

IB 

27 


VK EXECUTE 

Standard set virtual key 

2B 

43 


VK FI 

Standard set virtual key 

70 

112 


VK F10 

Standard set virtual key 

79 

121 


VK F11 

Standard set virtual key 

7A 

122 


VK FI 2 

Standard set virtual key 

7B 

123 


VK FI 3 

Standard set virtual key 

7C 

124 


VK FI 4 

Standard set virtual key 

7D 

125 


VK FI 5 

Standard set virtual key 

7E 

126 


VK F16 

Standard set virtual key 

7F 

127 


VK F2 

Standard set virtual key 

71 

113 


VK F3 

Standard set virtual key 

72 

114 


VK F4 

Standard set virtual key 

73 

115 


VK F5 

Standard set virtual key 

74 

116 


VK F6 

Standard set virtual key 

75 

117 


VK F7 

Standard set virtual key 

76 

118 


VK F8 

Standard set virtual key 

77 

119 


VK F9 

Standard set virtual key 

78 

120 


VK HELP 

Standard set virtual key 

2F 

47 


VK HIRAGANA* 

Virtual key 

18 

24 


VK HOME 

Standard set virtual key 

24 

36 


VK INSERT 

Standard set virtual key 

2D 

45 


VK KANA* 

Virtual key 

15 

21 


VK KANJI* 

Virtual key 

19 

25 


VK LBUTTON 

Standard set virtual key 


1 


VK LEFT 

Standard set virtual key 

25 

37 


VK MBUnON 

Standard set virtual key 

4 

4 


VK MENU 

Standard set virtual key 

12 

18 


VK MODECHANGE* 

Virtual key 

IF 

31 


VK MULTIPLY 

Standard set virtual key 

6A 

106 


VK NEXT 

Standard set virtual key 

22 

34 


VK NONCONVERT* 

Virtual key 

ID 

29 


VK NUMLOCK 

Standard set virtual key 

90 

144 


VK NUMPADO 

Standard set virtual key 

60 

96 


VK NUMPAD1 

Standard set virtual key 

61 

97 


VK NUMPAD2 

Standard set virtual key 

62 

98 


VK NUMPAD3 

Standard set virtual key 

63 

99 


VK NUMPAD4 

Standard set virtual key 

64 

100 


VK NUMPAD5 

Standard set virtual key 

65 

101 


VK NUMPAD6 

Standard set virtual key 

66 

102 


VK NUMPAD7 

Standard set virtual key 

67 

103 


VK NUMPAD8 

Standard set virtual key 

68 

104 


VK NUMPAD9 

Standard set virtual key 

69 

105 


VK PAUSE 

Standard set virtual key 

13 

19 


VK PRINT 

Standard set virtual key 

2A 

42 


VK PRIOR 

Standard set virtual key 

21 

33 


VK RBUTTON 

Standard set virtual key 

2 

2 


VK RETURN 

Standard set virtual key 

D 

13 
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VK RIGHT 

Standard set virtual key 

27 

39 


VK ROMAJr 

Virtual key 

16 

22 


VK SELECT 

Standard set virtual key 

29 

41 


VK SEPARATOR 

Standard set virtual key 

6C 

108 


VK SHIFT 

Standard set virtual key 

10 

16 


VK SNAPSHOTt 

Standard set virtual key 

2C 

44 


VK SPACE 

Standard set virtual key 

20 

32 


VK SUBTRACT 

Standard set virtual key 

6D 

109 


VK TAB 

Standard set virtual key 

9 

9 


VK UP 

Standard set virtual key 

26 

38 


VK ZENKAKU* 

Virtual key 

17 

23 


WC DEFWINDOWPROC* 

Window manaoer hook code 

3 

3 


WC DRAWCAPTION* 

Window manaoer hook code 

7 



WC INIT* 

Window manager hook code 




WC MINMAX* 

Window manager hook code 

4 

4 


WC MOVE* 

Window manager hook code 

5 

5 


WC SIZE* 

Window manager hook code 

e 

6 


WC SWP* 

Window manager hook code 

2 

2 


WEP FREE DLL 

System exit flags 

0 

0 


WEP SYSTEM EXIT 

System exit flags 


1 


WF 80x87t 

GetWinFlags 

400 

1024 


WF CPU086t 

GetWinFlags 

40 

64 


WF CPU186t 

GetWinFlags 

60 

128 


WF CPU286t 

GetWinFlags 

2 

2 


WF CPU386t 

GetWinFlags 


4 


WF CPU486t 

GetWinFlags 

£ 

8 


WF ENHANCEDt 

GetWinFlags 

20 

32 


WF LARGEFRAMEt 

GetWinFlags 

100 

256 


WF PMODEt 

GetWinFlags 

1 

1 


WF SMALLFRAMEt 

GetWinFlags 

200 

512 


WF STANDARDt 

GetWinFlags 

10 

16 


WF WIN286t 

GetWinFlags 

10 

16 


WF WIN386t 

GetWinFlags 

20 

32 


WHITENESS 

Ternary raster op 

OOFF 0062 

1671177£ 

Dest = WHITE 

WHITEONBLACK 

StretchBIt mode 

2 

2 


WHITE BRUSH 

Stock logical object 

0 

0 


WHITE PEN 

Stock logical object 

6 

6 


WH CALLWNDPROC 

SetWindowsHook code 

4 

4 


WH CBT* 

Window hook 

5 

5 


WH GETMESSAGE 

SetWindowsHook code 

3 

3 


WH JOURNALPLAYBACK 

SetWindowsHook code 

1 

1 


WH JOURNALRECORD 

SetWindowsHook code 

0 

0 


WH KEYBOARD 

SetWindowsHook code 

2 

2 


WH MSGFILTER 

SetWindowsHook code 


-1 


WH SYSMSGFILTER* 

Window hook 

6 

6 


WH WINDOWMGR* 

Window hook 

7 

7 


WINDING 

Polyfill mode 

2 

2 


WM ACTIVATE 

Window procedure message ID 

6 

6 


WM ACTIVATEAPP 

Window procedure message ID 

1C 

28 


WM ASKCBFORMATNAME 

Window procedure message ID 

30C 

780 


WM CANCELMODE 

Window procedure message ID 

IF 

31 


WM CHANGECBCHAIN 

Window procedure message ID 

30D 

781 


WM CHAR 

Window procedure message ID 

102 

256 


WM CHARTOITEMt 

Window procedure message ID 

2F 

47 


WM CHILDACTIVATE* 

Window procedure message ID 

22 

34 


WM CLEAR 

Window procedure message ID 

303 

771 


WM CLOSE 

Window procedure message ID 

10 

16 


WM COMMAND 

Window procedure message ID 

111 

273 


WM COMPACTINGt 

Window procedure message ID 

41 

65 


WM COMPAREITEMt 

Window procedure message ID 

39 

57 


WM CONVERTREQUEST 

Window procedure message ID 

10A 

266 


WM CONVERTRESULT 

Window procedure message ID 

10B 

267 


WM COPY 

Window procedure message ID 

301 

769 


WM CREATE 

Window procedure message ID 

1 

1 


WM CTLCOLOR 

Window procedure message ID 

19 

25 


WM CUT 

Window procedure message ID 

300 

768 


WM DEADCHAR 

Window procedure message ID 

103 

259 


WM DELETEITEMt 

Window procedure message ID 

2D 

45 


WM DESTROY 

Window procedure message ID 

2 

2 


WM DESTROYCUPBOARD 

Window procedure message ID 

307 

775 


WM DEVMODECHANGE 

Window procedure message ID 

IB 

27 


WM DRAWaiPBOARD 

Window procedure message ID 

308 

776 


WM DRAWITEMt 

Window procedure message ID 

2B 

43 


WM ENABLE 

Window procedure message ID 

OA 

10 


WM ENDSESSION 

Window procedure message ID 

16 

22 
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6.041. INCLUDE FILE CONSTANTS DEFINITIONS BY NAME (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

WM ENTERIDL£ 

Window procedure messape ID 

121 

289 


WM ERASEBKGND 

Window procedure message ID 

14 

20 


WM FONTCHANGE 

Window procedure message ID 

ID 

29 


WM GETDLGCODE 

Window procedure message ID 

87 

135 


WM GETFONTt 

Window procedure message ID 

31 

49 


WM GETMINMAXINFO* 

Window procedure message ID 

24 

36 


WM GETTEXT 

Window procedure message ID 

D 

13 


WM GETTEXTLENGTH 

Window procedure message ID 

E 

14 


WM HSCROLL 

Window procedure message ID 

114 

276 


WM HSCROLLCLIPBOARD 

Window procedure message ID 

30E 

782 


WM ICONERASEBKGND* 

Window procedure message ID 

27 

39 


WM INITDIALOG 

Window procedure message ID 

110 

272 


WM INITMENU 

Window procedure message ID 

116 

278 


WM INITMENUPOPUP 

Window procedure message ID 

117 

279 


WM KANJIFIRSTt 

Window procedure message ID 

280 

64C 


WM KANJILASTt 

Window procedure message ID 

29F 

671 


WM KEYDOWN 

Window procedure message ID 

100 

256 


WM KEYFIRST 

Window procedure message ID 

100 

256 


WM KEYLASTt 

Window procedure message ID 

108 

264 


WM KEYUP 

Window procedure message ID 

101 

257 


WM KILLFOCUS 

Window procedure message ID 

£ 

£ 


WM LBUTTONDBLCLK 

Window procedure message ID 

203 

515 


WM LBUTTONDOWN 

Window procedure message ID 

201 

513 


WM LBUTTONUP 

Window procedure message ID 

202 

514 


WM MBUTTONDBLCLK 

Window procedure message ID 

20S 

521 


WM MBUTTONDOWN 

Window procedure message ID 

207 

519 


WM MBUnONUP 

Window procedure message ID 

208 

520 


WM MDIACTIVATEt 

Window procedure message ID 

222 

546 


WM MDICASCADEt 

Window procedure message ID 

227 

551 


WM MDICREATEt 

Window procedure message ID 

220 

544 


WM MDIDESTROYt 

Window procedure message ID 

221 

545 


WM MDIGETACTIVEt 

Window procedure message ID 

229 

553 


WM MDIICONARRANGEt 

Window procedure message ID 

228 

552 


WM MDIMAXIMIZEt 

Window procedure message ID 

225 

549 


WM MDINEXTt 

Window procedure message ID 

224 

54£ 


WM MDIRESTOREt 

Window procedure message ID 

223 

547 


WM MDISETMENUt 

Window procedure message ID 

230 

560 


WM MDITILEt 

Window procedure message ID 

226 

550 


WM MEASUREITEMt 

Window procedure message ID 

2C 

44 


WM MENUCHAR* 

Window procedure message ID 

120 

45 


WM MENUSELECT* 

Window procedure message ID 

11F 

46 


WM MOUSEACTIVATE* 

Window procedure message ID 

21 

33 


WM MOUSEFIRST 

Window procedure message ID 

200 

512 


WM MOUSELAST 

Window procedure message ID 

209 

521 


WM MOUSEMOVE 

Window procedure message ID 

200 

512 


WM MOVE 

Window procedure message ID 

3 

3 


WM NCACTIVATE 

Window procedure message ID 

86 

134 


WM NCCALCSIZE 

Window procedure message ID 

83 

131 


WM NCCREATE 

Window procedure message ID 

81 

129 


WM NCDESTROY 

Window procedure message ID 

82 

130 


WM NCHITTEST 

Window procedure message ID 

84 

132 


WM NCLBUTTONDBLCLK 

Window procedure message ID 

A3 

163 


WM NCLBUTTONDOWN 

Window procedure message ID 

A1 

161 


WM NCLBUnONUP 

Window procedure message ID 

A2 

162 


WM NCMBUTTONDBLCLK 

Window procedure message ID 

A9 

169 


WM NCMBUTTONDOWN 

Window procedure message ID 

A7 

167 


WM NCMBUnONUP 

Window procedure message ID 

A8 

168 


WM NCMOUSEMOVE 

Window procedure message ID 

AO 

160 


WM NCPAINT 

Window procedure message ID 

85 

133 


WM NCRBUTTONDBLCLK 

Window procedure message ID 

A6 

166 


WM NCRBUTTONDOWN 

Window procedure message ID 

A4 

164 


WM NCRBUnONUP 

Window procedure message ID 

A5 

165 


WM NEXTDLGCTL* 

Window procedure message ID 

28 

40 


WM NULL 

Window procedure message ID 

0 

0 


WM PAINT 

Window procedure message ID 

F 

15 


WM PAINTCLIPBOARD 

Window procedure message ID 

309 

777 


WM PAINTICON* 

Window procedure message ID 

26 

38 


WM PALEHECHANGEDt 

Window procedure message ID 

311 

785 


WM PALEHEISCHANGINGt 

Window procedure message ID 

310 

784 


WM PARENTNOTIFYt 

Window procedure message ID 

210 

528 


WM PASTE 

Window procedure message ID 

302 

770 


WM QUERYDRAGICONt 

Window procedure message ID 

37 

55 


WM QUERYENDSESSION 

Window procedure message ID 

11 

-i? 


WM QUERYNEWPALETTEt 

Window procedure message ID 

30F 

783 


WM QUERYOPEN 

Window procedure message ID 

13 

19 
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6.041. INCLUDE FILE CONSTANTS DEFINITIONS BYNAME (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

WM QUEUESYNC* 

Window procedure message ID 

23 

35 


WM QUIT 

Window procedure message ID 

12 

18 


WM RBUTTONDBLCKL 

Window procedure message ID 

206 

518 


WM RBUTTONDOWN 

Window procedure message ID 

204 

516 


WM RBUnONUP 

Window procedure message ID 

205 

517 


WM RENDERALLFORMATS 

Window procedure message ID 

306 

774 


WM RENDERFORMAT 

Window procedure message ID 

305 

773 


WM SETCURSOR* 

Window procedure message ID 

20 

32 


WM SETFOCUS 

Window procedure message ID 

7 

7 


WM SETFONTt 

Window procedure message ID 

30 

48 


WM SETREDRAW 

Window procedure message ID 

B 

11 


WM SEHEXT 

Window procedure message ID 

C 

12 


WM SETVISIBLEt 

Window procedure message ID 

9 

9 


WM SHOWWINDOW 

Window procedure message ID 

18 

24 


WM SIZE 

Window procedure message ID 

5 

5 


WM SIZECUPBOARD 

Window procedure message ID 

30B 

779 


WM SIZEWAIT* 

Window procedure message ID 

4 

4 


WM SPOOLERSTATUS 

Window procedure message ID 

2A 

42 


WM SYNCPAINTJ 

Window procedure message ID 

88 

136 


WM SYNCTASK* 

Window procedure message ID 

89 

137 


WM SYSCHAR 

Window procedure message ID 

106 

262 


WM SYSCOLORCHANGE 

Window procedure message ID 

15 

21 


WM SYSCOMMAND 

Window procedure message ID 

112 

274 


WM SYSDEADCHAR 

Window procedure message ID 

107 

263 


WM SYSKEYDOWN 

Window procedure message ID 

104 

260 


WM SYSKEYUP 

Window procedure message ID 

105 

261 


WM SYSTEMERRORt 

Window procedure message ID 

17 

23 


WM SYSTIMERt 

Window procedure message ID 

118 

280 


WM TIMECHANGE 

Window procedure message ID 

IE 

30 


WM TIMER 

Window procedure message ID 

113 

275 


WM UNDO 

Window procedure message ID 

304 

772 


WM USER 

Window procedure message ID 

400 

1024 

First application window message 

WM VKEYTOITEMt 

Window procedure message ID 

2E 

46 


WM VSCROLL 

Window procedure message ID 

115 

277 


WM VSCROLLCUPBOARD 

Window procedure message ID 

30A 

778 


WM WININICHANGE 

Window procedure message ID 

1A 

26 


WM YOMICHARt 

Window procedure message ID 


264 


WRITEt 

lopen flag 

1 

1 


WS BORDER 

Window style 

0080 0000 

8388608 


WS CAPTION 

Window style 

oocooooo 

12582912 


WS CHILD 

Window style 

4000 0000 

1073741824 


WS CHILDWINDOW* 

Window style 

4000 0000 

1073741824 

WS CHILD 

WS aiPCHILDREN 

Window style 

0200 0000 

33554432 


WS aiPSIBLINGS 

Window style 

0400 0000 

67108864 


WS DISABLED 

Window style 

0800 0000 

134217728 


WS DLGFRAME 

Window style 

0040 0000 

4194304 


WS EX DLGMODALFRAMEt 

Window style 

1 

1 


WS EX NOPARENTNOTIFYt 

Window style 

4 

4 


WS GROUP 

Window style 

0002 0000 

131072 


WS HSCROLL 

Window style 

0010 0000 

1048576 


WS ICONIC 

Window style 

20000000 

536870912 

Defined as WS MINIMIZE 

WS ICONICPOPUPt • 

Window style 

cooooooo 

3221225472 


WS MAXIMIZE* 

Window style 

01000000 

16777216 


WS MAXIMIZEBOX* 

Window style 

0001 0000 

65536 


WS MINIMIZE 

Window style 

2000 0000 

536870912 


WS MINIMIZEBOX* 

Window style 

0002 0000 

131072 


WS OVERLAPPED* 

Window style 

0 

0 


WS OVERLAPPEDWINDOW* 

Window style 

ooccoooo 

13369344 

WS OVERLAPPED^ 

WS POPUP 

Window style 

8000 0000 

-2147483648 


WS POPUPWINDOW* 

Window style 

8088 0000 

2156396544 

WS POPUP IWS BORDER§§ 

WS SIZEBOX 

Window style 

0004 0000 

262144 

WS THICKFRAME 

WS SYSMENU 

Window style 

0008 0000 

524288 


WS TABSTOP 

Window style 

0001 0000 

65536 


WS THICKFRAME* 

Window style 

0004 0000 

262144 


Ws TILED 

Window style 

0 

0 

WS OVERLAPPED 

WS TILEDWINDOW* 

Window style 

ooccoooo 

13369344 

WS OVERLAPPEDWINDOW 

WS VISIBLE 

Window style 

10000000 

268435456 


WS VSCflOLi 

Window style 

00200000 

2097152 
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6.041. INCLUDE FILE CONSTANTS DEFINITIONS BY NAME (continued) 

^Applies to all versions of Windows beginning wHh 2.0. 
tApplies to all versions of Windows beginning with 3.0. 

§Pre-3.0 versions of these calls have had OLD added to name (e.g., OBM_OLD_CLOSE). 

♦Not In Windows 3.0 
**And WS VSCROLL | WS BORDER 
ttAndLMEM ZEROINIT 
§§AndWS SYSMENU 

WAnd WS_CAPTION | WS_SYSMENU | WS_THICKFRAME | WS_MINIMIZEBOX | WS_MAXIMIZEBOX 

Source: WINDOWS.H file in development kit 

See Also: 6.042. Include File Constants Definitions by Use 


6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

S LEGATO 

Accent mode constant 




S NORMAL 

Accent mode constant 

0 

0 


S STACCATO 

Accent mode constant 

2 

2 


Bl RBGt 

biCompression constant 

0 

0 


Bl RLE4t 

biCompression constant 

2 

2 


Bl RLE8t 

biCompression constant 




R2 BLACK 

Binary raster op 


1 

0 

R2 COPYPEN 

Binary raster op 

13 

13 

P 

R2 MASKNOTPEN 

Binary raster op 

3 

3 

DPna 

R2 MASKPEN 

Binary raster op 

9 

9 

DPa 

R2 MASKPENNOT 

Binary raster op 

5 

5 

PDna 

R2 MERGENOTPEN 

Binary raster op 

12 

12 

DPno 

R2 MERGEPEN 

Binary raster op 

15 

15 

DPo 

R2 MERGEPENNOT 

Binary raster op 

14 

14 

PDno 

R2 NOP 

Binary raster op 

11 

11 

D 

R2 NOT 

Binary raster op 

6 

6 

Dn 

R2 NOTCOPYPEN 

Binary raster op 

4 

4 

PN 

R2 NOTMASKPEN 

Binary raster op 

8 

e 

DPan 

R2 NOTMERGEPEN 

Binary raster op 

2 

2 

DPon 

R2 NOTXORPEN 

Binary raster op 

10 

10 

DPxn 

R2 WHITE 

Binary raster op 

16 

16 

1 

R2 XORPEN 

Binary raster op 

7 

7 

DPx 

BS DIBPATTERNt 

Brush style 

5 

5 


BS HATCHED 

Brush style 

2 

2 


BS HOLLOW 

Brush style 



Defined as BS NULL 

BS NULL 

Brush style 

1 

1 


BS PATTERN 

Brush style 

3 

3 


BS SOLID 

Brush style 

0 

0 


BS 3STATE 

Button control style 

5 

5 


BS AUT03STATE 

Button control style 

6 

6 


BS AUTOCHECKBOX 

Button control style 

3 

3 


BS CHECKBOX 

Button control style 

2 

2 


BS DEFPUSHBUnON 

Button control style 

1 

1 


BS GROUPBOX 

Button control style 

7 

7 


BS INDEXED* 

Button control style 

4 

4 


BS PUSHBUTTON 

Button control style 

0 

0 


BS RADIOBUTTON 

Button control style 

4 

4 


BS USERBUTTON 

Button control style 

8 

8 


BS AUTORADIOBUTTON* 

Button style 

9 

9 


BS LEFTTEXT* 

Button style 

20 

32 


BS OWNERDRAWt 

Button style 

B 

11 


BS PUSHBOX* 

Button style 

A 

10 


GCL MENUNAME 

Class field offset 


-8 


GCL WNDPROC 

Class field offset 


-24 


GCW CBCLSEXTRAt 

Class field offset 


-20 


GCW CBWNDEXTRAt 

Class field offset 


-18 


GCW HBRBACKGROUND 

Class field offset 


-10 


GCW HCURSOR 

Class field offset 


-12 


GCW HICON 

Class field offset 


-14 


GCW HMODULE 

Class field offset 


-16 


GCW STYLE 

Class field offset 


-26 


CS BYTEAUGNCUENT* 

Class style 

1000 

4096 


CS BYTEAUGNWINDOW* 

Class style 

2000 

6192 


CS CLASSDC 

Class style 

40 

64 


CS DBLCLKS 

Class style 

8 

6 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

CS GLOBALCLASSt 

Class style 

4000 

16384 


CS HREDRAW 

Class style 

2 

2 


CS KEYCVTWINDOW 

Class style 

4 

4 


CS MENUPOPUPt 

Class style 

80 

128 


CS NOCLOSE* 

Class style 

200 

612 


CS NOKEYCVT 

Class style 

too 

512 


CS OEMCHARSt 

Class style 

10 

16 


CS OWNDC 

Class style 

20 

32 


CS PARENTDC* 

Class style 

80 

128 


CS SAVEBITS* 

Class style 

800 

2048 


CS VREDRAW 

Class style 




CF BITMAP 

Clipboard format 

2 

2 


CF DIBt 

Clipboard format 

8 

8 


CF DIF 

Clipboard format 

5 

5 


CF DSPBITMAP 

Clipboard format 

82 

130 


CF DSPMETAFILEPICT 

Clipboard format 

83 

131 


CF DSPTEXT 

Clipboard format 

81 

129 


CF GDIOBJFIRST 

Clipboard format 

300 

768 


CF GDIOBJLAST 

Clipboard format 

3FF 

1023 


CF METAFILEPICT 

Clipboard format 

2 

2 


CF OEMTEXT* 

Clipboard format 

7 

7 


CF OWNERDISPLAY 

Clipboard format 

80 

128 


CF PALEHEt 

Clipboard format 

9 

9 


CF PRIVATEFIRST 

Clipboard format 

200 

512 


CF PRIVATELAST 

Clipboard format 

2FF 

767 


CF SYLX 

Clipboard format 

4 

4 


CF TEXT 

Clipboard format 




CF TIFF* 

Clipboard format 

6 



COLOR ACTIVEBORDER* 

Color type index 

A 

10 


COLOR ACTIVECAPTION 

Color type index 

2 



COLOR APPWORKSPACE* 

Color type index 

C 

12 


COLOR BACKGROUND 

Color Wpe index 




COLOR BTNFACEt 

Color type index 

F 

15 


COLOR BTNSHADOWt 

Color type index 

10 

16 


COLOR BTNTEXTt 

Color wpe index 

12 

18 


COLOR CAPTIONTEXT 

Color type index 

9 



COLOR ENDCOLORSt 

Color typo index 



COLOR BTNTEXT 

COLOR GRAYTEXTt 

Color type index 

11 

17 


COLOR HIGHUGHTTEXTt 

Color type index 

E 

14 


COLOR HIGHUGHTt 

Color type index 


13 


COLOR INACnVEBORDER* 

Color type index 

B 

11 


COLOR INACTIVECAPTION 

Color type index 

3 

3 


COLOR MENU 

Color type index 


4 


COLOR MENUTEXT 

Color type index 

7 

7 


COLOR SCROLLBAR 

Color type index 

0 

0 


COLOR WINDOW 

Color type index 

5 

5 


COLOR WINDOWFRAME 

Color type index 

6 

6 


COLOR WINDOWTEXT 

Color type index 

8 

8 


CTLCOLOR BTN 

Color type index 

3 

3 


CTLCOLOR DLG 

Color type index 

4 

4 


CTLCOLOR EDIT 

Color type index 

1 

1 


CTLCOLOR USTBOX 

Color type index 

2 

2 


CTLCOLOR MAX 

Color type index 

8 

8 


CTLCOLOR MSGBOX 

Color type index 

0 

0 


CTLCOLOR SCROLLBAR 

Color typo index 

5 

5 


CTLCOLOR STATIC 

Color type index 

6 

6 


RGN AND 

CombineRqn style 

1 

1 


RGN COPY 

CombineRgn style 

5 

5 


RGN DIFF 

CombineRqn style 

4 

4 


RGN OR 

CombineRqn style 

2 

2 


RGN XOR 

CombineRqn style 

3 

3 


CB ADDSTRINGt 

Combobox message 

403 

1027 

WM USER+3 

CB DELETESTRINGt 

Combobox message 

404 

1028 

WM USER+4 

CB DIRt 

Combobox message 

405 

1029 

WM USER+5 

CB FINDSTRINGt 

Combobox message 

40C 

1036 

WM USER+12 

CB GETCOUNTt 

Combobox message 

406 

1030 

WM USERt6 

CB GETCURSELt 

Combobox message 

407 

1031 

WM USER+7 

CB GETDROPPEDCONTROLRECTt 

Combobox message 

412 

1042 

WM USERf16 

CB GETEDITSELt 

Combobox message 

400 

1024 

WM USER+0 

tB GETIITEMDATAt 

Combobox message 

410 

1040 

WM USERf16 

tBGETLBTEXTLENt 

Combobox message 

409 

1033 

WM USER+9 

CB GETLBTEXTt 

Combobox message 

408 

1032 

WM USER^8 

CB INSERTSTRINGt 

Combobox message 

40A 

1034 

WM USER+10 

CB UMITTEXTt 

Combobox message 

401 

1025 

WM USER+1 

tB'MSGMAXt 

Combobox message 

413 

1043 

WM USER>19 
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Defined Name 

1 Used As 

Hex Value 


Comments 

CB RESETCONTENTt 


40B 

1035 

WM USER+11 

CB SELECTSTRINGt 

ICombobox message 

40D 

1037 

WM USER+13 

CB SETCURSELt 


40E 

1038 

WM USER+14 

CB SETEDITSELt 

Combobox message 

402 

1026 

WM USER+2 

CB SETITEMDATAt 

Combobox message 

411 

1041 

WM USER+17 

CB SHOWDROPDOWNt 

Combobox message 

40F 

1039 

WM USER+15 

CBN DBLCLKt 

Combobox notification code 




CBN DROPDOWNt 

Combobox notification code 




CBN EDITCHANGEt 

Combobox notification code 




CBN EDITUPDATEt 


t 



CBN ERRSPACEt 





CBN KILLFOCUSt 


A 



CBN SELCHANGEt 

Combobox notification code 




CBN SETFOCUSt 





CBS AUTOHSCROLLt 

Combobox styles 

40 

64 


CBS DROPDOWNLISTt 


HHBHE] 



CBS DROPDOWNt 





CBS HASSTRINGSt 

Combobox styles 

200 

512 

1 


Combobox styles 

400 

1024 

1 

ICBS OEMCONVERTt 


60 

128 








Combobox styles 

20 



ICBS SIMPLEt 

Combobox styles 

1 

1 


ICBS SORTt 

Combobox styles 

100 

256 



Combobox values 


-2 


ICB ERRt 

Combobox values 


-1 



Combobox values 

0 

0 



Comm device driver enor 

10 

16 



Comm device driver enor 

20 

32 


ICE DNS 

Comm device driver error 


204fi 



Comm device driver error 

40 

64 



Comm device driver error 

8 

8 


ICE lOE 

Comm device driver error 


1024 



Comm device driver enor 


32768 



Comm device driver error 


4096 


1 

Comm device driver emor 

2 

2 


ICE PTO 

Comm device driver emor 


512 


w^nwnTSM—— 

Comm device driver error 

80 

126 



Comm device driver error 


1 



Comm device driver error 

4 

4 



Comm device driver error 

100 

256 


CLRDTR 

Comm escape function 

6 

6 


CLRRTS 

Comm escape function 

4 

4 


RESETDEV 

Comm escape function 

7 

7 


SETDTR 

Comm escape function 

5 

5 


SETRTS 

Comm escape function 

3 

3 


SETXOFF 

Comm escape function 


1 


SETXON 

Comm escape function 

2 

2 


EV BREAK 

Comm event definition 

40 

64 


EV CTS 

Comm event definition 

6 

e 


EV DSR 

Comm event definition 

10 

16 


EV ERR 

Comm event definition 

80 

126 


EV PERR 

Comm event definition 

200 

512 


EV RING 

Comm event definition 

100 

256 


EV RLSD 

Comm event definition 

20 

32 


EV RXCHAR 

Comm event definition 

1 

1 


EV RXFLAG 

Comm event definition 

2 

2 


EV TXEMPTY 

Comm event definition 

4 

4 


IE BADID 

Comm init error 


-1 


IE BAUDRATE 

Comm init emor 


-12 


IE BYTESIZE 

Comm init error 


-11 


IE DEFAULT 

Comm init error 


-5 


IE HARDWARE 

Comm init error 


-10 


IE MEMORY 

Comm init error 


-4 


IE NOPEN 

Comm init error 


-3 


IE OPEN 

Comm init error 


-2 


BM GETCHECK* 

Control message 

400 

1024 

WM USER+0 

BM GETSTATE* 

Control message 

402 

1026 

WM USERi2 

BM SETCHECK* 

Control message 

401 

1025 

WM USER+1 

BM SETSTATE* 

Control message 

403 

1027 

WM USER+3 

BM SETSTYLE* 

Control message 

404 

1208 

WM USER^4 

BN DOUBLEaiCKED* 

Control message 

5 

5 


CP GETBEEPt 

Control panel info 

1 

1 


CP GETBORDERt 

Control panel info 

5 

5 


CP GETMOUSEt 

Control panel info 

3 

3 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

CP KANJIMENW 

Control panel info 

8 

8 


CP SETBEEPt 

Control panel info 

2 

2 


CP SETBORDER* 

Control panel into 

i 

e 


CP SETMOUSE* 

Control panel info 

4 

4 


CP TIMEOUTS* 

Control panel info 

7 

7 


knJ accept 

Conversion function 

24 

36 


KNJ CHANGE UDIC 

Conversion function 

33 

51 


KNJ CODECONVERT 

Conversion function 

20 

32 


KNJ CONVERT 

Conversion function 

21 

33 


KNJ CVT DEFAULT 

Conversion function 

7 

7 


KNJ CVT HIRAGANA 

Conversion function 

4 

4 


KNJ CVT JlSIt 

Conversion function 

5 

5 


KNJ CVT JIS2t 

Conversion function 

6 



KNJ CVT KATAKANA 

Conversion function 

3 

£ 


KNJ CVT NEXT 

Conversion function 

1 



KNJ CVT PREV 

Conversion function 

2 



KNJ CVT SJIS2 

Conversion function 

6 



KNJ CVT TYPED 

Conversion function 

£ 



KNJ END 

Conversion function 

2 



KNJ GETMODE 

Conversion function 

11 

17 


KNJ JIS1 to DEFAULT 

Conversion function 

10 

16 


KNJ JIS1 toJISI KATAKANA 

Conversion function 

14 

20 


KNJ JIS1 toJIS2 

Conversion function 

13 

19 


KNJ JIS1 to JIS2 HIRAGANA 

Conversion function 

15 

21 


KNJ JIS1 to JIS2 KATAKANA 

Conversion function 

16 

22 


KNJ JIS1toJIS2 0EM 

Conversion function 

IF 

31 


KNJ JIS2toJIS2 

Conversion function 

23 

35 


KNJ LEARN 

Conversion function 

30 

4£ 


KNJ LEARN MODE 

Conversion function 

10 

16 


KNJ MD ALPHA 

Conversion function 

1 

1 


KNJ MD HALF 

Conversion function 

4 

4 


KNJ MD HIRAGANA 

Conversion function 

2 

2 


KNJ MD JIS 

Conversion function 

£ 

£ 


KNJ MD SPECIAL 

Conversion function 

10 

16 


KNJ NE)a 

Conversion function 

22 

34 


KNJ PREVIOUS 

Conversion function 

23 

35 


KNJ QUERY 

Conversion function 

c 

J 


KNJ REGISTER 

Conversion function 

31 

49 


KNJ REMOVE 

Conversion function 

32 

50 


KNJ SETMODE 

Conversion function 

12 

18 


KNJ SJIS2toJIS2 

Conversion function 

32 

50 


KNJ START 

Conversion function 

1 

1 


EVENPARITY 

Deb field definition 

2 

2 


IGNORE 

Deb field definition 

0 

0 


INFINITE 

Deb field definition 

FFFF 

-1 


MARKPARITY 

Deb field definition 

3 

3 


NOPARITY 

Deb field definition 

0 

0 


ODDPARITY 

Deb field definition 

1 

1 


ONE5STOPBITS 

Deb field definition 

1 

1 


ONESTOPBIT 

Deb field definition 

0 

0 


SPACEPARITY 

Deb field definition 

4 

4 


TWOSTOPBITS 

Deb field definition 

2 

2 


CC CHORD 

Device capability mask 

4 

4 


CC CIRCLES 

Device capability mask 

1 

1 


CC ELUPSES 

Device capability mask 

8 

8 


CC INTERIORS 

Device capability mask 

80 

128 


CC NONE 

Device capability mask 

0 

0 


CC PIE 

Device capability mask 

2 

2 


CC STYLED 

Device capability mask 

20 

32 


CC WIDE 

Device capability mask 

l6 

16 


CC WIDESTYLED 

Device capability mask 

- 40 

64 


CP NONE 

Device capability mask 

0 

6 


CP RECTANGLE 

Device capability mask 

1 

1 


DT CHARSTREAM 

Device capability mask 

4| 

4 


DT DISPFILE 

Device capability mask 

0 

6 


DT METAFILE 

Device capability mask 

51 

5 


DT PLOHER 

Device capability mask 

o| 

0 


DT RASCAMERA 

Device capability mask 

3 

3 


DT RASDISPLAY 

Device capability mask 

l| 

1 


DT RASPRINTER 

Device capability mask 

2I 

2 


LC INTERIORS 

Device capability mask 

80 

128 


LC MARKER 

Device capability mask 

4 I 

4 


LC NONE 

Device capability mask 

0 

0 


LC POLYUNE 

Device capability mask 

2 

2 


LC POLYMARKER 

Device capability mask 

8 

8 
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Dialog code 

200C 




Dialog code 

10 

16 



Dialog code 

8 

8 


l>]|cTil:7Ji]M:lliiM!BBBBH 

Dialog code 

40 

64 



Dialog code 

100 



l•]tcI(■lJ;ll]4d;i■l4:l:i■l■^•]!I^■■ 

Dialog code 

20 



iinct«av/j;'bMII'i k'^ 

Dialog code 

4 

4 



Dialog code 

1 

1 



Dialog code 

80 




Dialog code 

4 

4 



Dialog code 

2 

2 



Dialog style 

1 

1 



Dialog style 

20 

32 



Dialog style 

80 

128 



Dialog style 

100 

256 



Dialog style 

40 

64 



Dialog style 

2 

2 



Dialog style bits 

400 

1024 

WM USER+0 

DM HASDEFIDt 

Dialog style bits 

534B 

21323 



Dialog style bits 

401 

1025 

WM USER+1 


Dialog/MessageBox command ID 

3 

3 



Dialog/MessageBox command ID 

2 

2 



Dialog/MessageBox command ID 

5 

5 


IDNO 

Dialog/MessageBox command ID 

7 

7 


IDOK 

Dialog/MessageBox command ID 

1 

1 


IDRETRY 

Dialog/MessageBox command ID 

4 

4 


IDYES 

Dialog/MessageBox command ID 

6 

6 


DIB PAL COLORSt 

DIB color table ID 

1 

1 


DIB RGB COLORSt 

DIB color table ID 

0 

0 


CBM INift 

DIBitmap constant 

4 

4 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

DF ACTlVEBORDERt 

DrawFrame index 



COLOR ACTIVEBORDER+1«3 

DF ACTIVECAPTIONI 

DrawFrame Index 



COLOR ACTIVECAPTION+1«3 

DF APFWORKSPACE* 

DrawFrame index 



COLOR APPWORKSPACE+1«3 

DF BACKGROUND* 

DrawFrame index 



COLOR BACKGROUND+1«3 

DF CAPTIONTEXT* 

DrawFrame index 



COLOR CAPTIONTEXT+1«3 

DF GRAY* 

DrawFrame index 



COLOR APPWORKSPACE+(1«3) 

DF INACnVEBORDER* 

DrawFrame index 



COLOR INACTIVEBORDER+1«3 

DF INACTIVECAPTION* 

DrawFrame index 



COLOR INACTIVECAPTION+1«3 

DF MENUTEXT* 

DrawFrame index 



COLOR MENUTEXT+1«3 

DF MENU* 

DrawFrame index 



COLOR MENU+1«3 

DF PATCOPY* 

DrawFrame index 


0 


DF PATINVERT* 

DrawFrame index 

4 

4 


DF SCROLLBAR* 

DrawFrame index 



COLOR SCROLLBAR+1«3 

DF SHIFTO* 

DrawFrame index 

0 

0 


DF SHIFT1* 

DrawFrame index 

1 

1 


DF SHIFT2* 

DrawFrame index 


2 


DF SHIFTS* 

DrawFrame index 

3 

3 


DF WINDOWFRAME* 

DrawFrame index 



COLOR WINDOWFRAME+1«3 

DF WINDOWTEXT* 

DrawFrame index 



COLOR WINDOWTEXT+1«3 

DF WINDOW* 

DrawFrame index 



COLOR WlNDOW+1«3 

DT BOnOM 

DrawText format flaa 

( 

8 


DT CALCRECT* 

DrawText format flaq 

400 

1024 


DT CENTER 

DrawText format flaq 

1 

1 


DT EXPANDTABS 

DrawText format flaq 

40 

64 


DT EXTERNALLEADING 

DrawText format flaq 

200 

512 


DT INTERNAL 

DrawText format flaq 

1000 

4096 


DT LEFT 

DrawText format flaq 

0 

0 


DT NOCUP 

DrawText format flaq 

100 

256 


DT NOPREFIX* 

DrawText format flaq 

800 

2048 


DT RIGHT 

DrawText format flaq 

2 

2 


DT SINGLELINE 

DrawText format flag 

20 

32 


DT TABSTOP 

DrawText format flaq 

80 

128 


DT TOP 

DrawText format flaq 

0 

0 


DT VCENTER 

DrawText format flaq 

4 

4 


DT WORDBREAK 

DrawText format flaq 

10 

16 


EM CANUNDOt 

Edit control messaqe 

416 

1046 

WM USER+22 

EM EMPTYUNDOBUFFERt 

Edit control messaqe 

41D 

1053 

WM USER+29 

EM FMTUNESt 

Edit control messaqe 

418 

1048 

WM USER+24 

EM GETHANDLEt 

Edit control messaqe 

40D 

1039 

WM USER+13 

EM GETUNECOUNTt 

Edit control messaqe 

40A 

1034 

WM USER+10 

EM GETUNEt 

Edit control messaqe 

414 

1044 

WM USER+20 

EM GETMODIFYt 

Edit control messaqe 

408 

1031 

WM USER+8 

EM GETRECT* 

Edit control messaqe 

402 

1026 

WM USER+2 

EM GETSEL* 

Edit control messaqe 

400 

1024 

WM USER+0 

EM GETTHUMBt 

Edit control message 

40E 

1038 

WM USER+14 

EM UMITTEXTt 

Edit control messaqe 

415 

1043 

WM USER+21 

EM UNEFROMCHARt 

Edit control message 

419 

1069 

WM USER+25 

EM UNEINDEXt 

Edit control message 

40B 

1035 

WM USER+11 

EM UNELENGTHt 

Edit control message 

411 

1051 

WM USER+17 

EM UNESCROLL* 

Edit control messaqe 

406 

1030 

WM USER+6 

EM MSGMAXt 

Edit control message 

41E 

1054 

WM USER+30 

EM REPLACESELt 

Edit control message 

412 

1042 

WM USER+18 

EM SCROLL* 

Edit control messaqe 

405 

1029 

WM USER+5 

EM SETFONTt 

Edit control messaqe 

413 

1043 

WM USER+19 

EM SETHANDLEt 

Edit control message 

40C 

1036 

WM USER+12 

EM SETMODIFYt 

Edit control messaqe 

409 

1033 

WM USER+9 

EM SETPASSWORDCHARt 

Edit control messaqe 

41C 

1052 

WM USER+28 

EM SETRECT* 

Edit control messaqe 

403 

1027 

WM USER+3 

EM SETRECTNP* 

Edit control messaqe 

404 

1026 

WM USER+4 

EM SETSEL* 

Edit control messaqe 

401 

1025 

WM USER+1 

EM SETTABSTOPSt 

Edit control messaqe 

41B 

1071 

WM USER+27 

EM SETWORDBREAKt 

Edit control messaqe 

41A 

1070 

WM USER+26 

EM UNDO* 

Edit control message 

417 

1067 

WM USER+23 

EN CHANGE 

Edit control notification code 

300 

768 


EN ERRSPACE 

Edit control notification code 

501 

1261 


EN HSCROLL 

Edit control notification code 

601 

1537 


EN KILLFOCUS 

Edit control notification code 

200 

512 


EN MAXTEXTt 

Edit control notification code 

501 

1261 


EN SETFOCUS 

Edit control notification code 

100 

256 


EN UPDATE* 

Edit control notification code 

400 

1024 


EN VSCRaL 

Edit control notification code 

602 

1538 


eTautohscrolI 

Edit control style 

80 

128 


ES AUTOVSCROLL 

Edit control style 

5oo 

1024 


ES CENTER 

Edit control style 


1 


ES LEFT 

Edit control style 

0 

0 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

SETDIBSCAUNGt 

GDI escape 

20 

32 


SET ARC DIRECnONt 

GDI escape 

1006 

4102 


SET BACKGROUND COLORt 

GDI escape 

1007 

4103 


SET BOUNDSt 

GDI escape 

1013 

4109 


SET CUP BOXt 

GDI escape 

1012 

4108 


SET MIRROR MODEt 

GDI escape 

1014 

4110 


SET POLY MODEt 

GDI escape 

1008 

4104 


SET SCREEN ANGLEt 

GDI escape 

1009 

4105 


SET SPREADt 

GDI escape 

1010 

4106 


STARTDOC 

GDI escape 

A 

10 


TRANSFORM CTMt 

GDI escape 

1011 

4107 


BANDINFO* 

GDI escape code 

18 

24 


DRAWPATTERNRECT* 

GDI escape code 

19 

25 


ENABLEDUPLEX* 

GDI escape code 

1C 

26 


ENABLEMANUALFEED* 

GDI escape code 

ID 

29 


ENABLEPAIRKERNING* 

GDI escape code 

301 

769 


ENABLERELATIVEWIDTHS* 

GDI escape code 

300 

768 


EXTTEXTOUT* 

GDI escape code 

200 

512 


GETEXTENDEDTEXTMETRICS* 

GDI escape code 

100 

256 


GETEXTENTTABLE* 

GDI escape code 

101 

257 


GETPAIRKERNTABLE* 

GDI escape code 

102 

256 


GETPENWIDTH* 

GDI escape code 

10 

16 


GETTECHNOLOGY* 

GDI escape code 

14 

20 


GETTRACKKERNTABLE* 

GDI escape code 

103 

259 


GE7VECTORBRUSHSIZE* 

GDI escape code 

IB 

27 


GETVECTORPENSIZE* 

GDI escape code 

1A 

26 


MFCOMMENT* 

GDI escape code 

F 

15 


PASSTHROUGH* 

GDI escape code 

13 

19 


SELECTPAPERSOURCE* 

GDI escape code 

12 

1 £ 


SETCOPYCOUNT* 

GDI escape code 

11 

17 


SETKERNTRACK* 

GDI escape code 

302 

770 


SETUNEJOIN* 

GDI escape code 

16 

22 


SETMITERUMIT* 

GDI escape code 

17 

23 


STRETCHBLT* 

GDI escape code 

800 

2048 


MM ANISOTROPIC 

GDI map mode 

8 

8 


MM HIENGUSH 

GDI map mode 

5 

5 


MM HIMETRIC 

GDI map mode 

3 

3 


MM ISOTROPIC 

GDI map mode 

7 

7 


MM LOENGUSH 

GDI map mode 

4 

4 


MM LOMETRIC 

GDI map mode 

2 

2 


MM TEXT 

GDI map mode 

1 

1 


MM TWIPS 

GDI map mode 

6 

6 


ASPECTX 

GetDeviceCaps device parameter 

28 

40 


ASPECTXY 

GetDeviceCaps device parameter 

2C 

44 


ASPECTY 

GetDeviceCaps device parameter 

2A 

42 


BITSPIXEL 

GetDeviceCaps device parameter 

C 

12 


CUPCAPS 

GetDeviceCaps device parameter 

24 

36 


COLORESt 

GetDeviceCaps device parameter 

6 C 

106 


CURVECAPS 

GetDeviceCaps device parameter 

1C 

26 


DRIVERVERSION 

GetDeviceCaps device parameter 

0 

0 


HORZRES 

GetDeviceCaps device parameter 

8 

6 


HORZSIZE 

GetDeviceCaps device parameter 

4 

4 


UNECAPS 

GetDeviceCaps device parameter 

IE 

30 


LOGPIXELSX 

GetDeviceCaps device parameter 

58 

86 


LOGPIXELSY 

GetDeviceCaps device parameter 

5A 

90 


NUMBRUSHES 

GetDeviceCaps device parameter 

10 

16 


NUMCOLORS 

GetDeviceCaps device parameter 

18 

24 


NUMFONTS 

GetDeviceCaps device parameter 

16 

22 


NUMMARKERS 

GetDeviceCaps device parameter 

14 

20 


NUMPENS 

GetDeviceCaps device parameter 

12 

18 


NUMRESERVEDt 

GetDeviceCaps device parameter 

6 A 

106 


PDEVICESIZE 

GetDeviceCaps device parameter 

1A 

26 


PLANES 

GetDeviceCaps device parameter 

E 

14 


POLYGONALCAPS 

GetDeviceCaps device parameter 

20 

32 


RASTERCAPS 

GetDeviceCaps device parameter 

26 

38 


SIZEPALEHEt 

GetDeviceCaps device parameter 

66 

104 


TECHNOLOGY 

GetDeviceCaps device parameter 

2 

2 


TEXTCAPS 

GetDeviceCaps device parameter 

22 

34 


VERTRES 

GetDeviceCaps device parameter 

A 

10 


VERTSIZE 

GetDeviceCaps device parameter 

6 

6 


DRIVE FIXEDt 

GetDriveType value 

3 

3 


DRIVE'REMOTEt 

GetDriveType value 

4 

4 


DRIVE REMOVABLE! 

GetDriveType value 

2 

2 


SM CMETRICSt 

GetSystemMetrics code 

24 

36 


^MCXBORDER 

GetSystemMetrics code 

5 

5 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

GMEM DISCARDED 

GlobalFlaollag 

4000 

16384 


GMEM LOCKCOUNT 

GtobalFlagflag 

FF 

255 


GMEM SWAPPED* 

GlobalFlaa llaa 

0000 

32768 


HS BDIAGONAL 

Hatch style 


3 


HS CROSS 

Hatch style 


4 


HS DIAGCROSS 

Hatch style 


5 


HS FDIAGONAL 

Hatch style 


2 


HS HORIZONTAL 

Hatch style 


0 


HS VERTICAL 

Hatch style 




HCBT MINMAX* 

Hook code 




HCBT MOVESIZE* 

Hook code 


0 


HCBT OS 

Hook code 


2 


HC ACTION* 

Hook code 


0 


HC GETNEXT* 

Hook code 




HC LPFNNEXT* 

Hook code 




HC LPLPFNNEXT* 

Hook code 


-2 


HC NOREM* 

Hook code 


3 


HC NOREMOVEt 

Hook code 


3 


HC SKIP* 

Hook code 


2 


HC SYSMODALOFFt 

Hook code 


5 


HC SYSMODALONt 

Hook code 


4 


MK CONTROL 

Key state mask f/mouse msg. 




MK LBUnON 

Key state mask f/mouse msg. 




MK MBUTTON 

Key state mask f/mouse msg. 

10 

16 


MK RBUnON 

Key state mask f/mouse msg. 




MK SHIFT 

Key state mask f/mouse msg. 




ORD LANDDRIVERt 

Language driver 




LBN KILLFOCUSt 

Listbox notification code 




JN SELCANCELt 

Listbox notification code 




JN SETFOCUSt 

Listbox notification code 

4 



£ FINDSTRINGt 

Listbox notification code 

410 

1040 

WM USER+16 

£ GETHORIZONTALEXTENTt 

Listbox notification code 

414 

1044 

WM USER+20 

J GETlTEMDATAt 

Listbox notification code 

41A 

1050 

WM USER+26 

£ GETITEMRECTt 

Listbox notification code 

415 

1049 

WM USER+25 

£ GETSELCOUNTt 

Listbox notification code 

411 

1041 

WM USER+17 

£ GETSEUTEMSt 

Listbox notification code 

412 

1042 

WM USER+18 

£ MSGMAXt 

Listbox notification code 

421 

1057 

WM USER+33 

LB SELITEMRANGEt 

Listbox notification code 

41C 

1052 

WM USER+28 

LB SETCOLUMNWIDTHt 

Listbox notification code 

416 

1046 

WM USER+22 

LB SETHORIZONTALEXTENTt 

Listbox notification code 

415 

1045 

WM USER+21 

LB SETITEMDATAt 

Listbox notification code 

41B 

1051 

WM USER+27 

LB SEHABSTOPSt 

Listbox notification code 

413 

1043 

WM USER+19 

LB SEHOPINDEXt 

Listbox notification code 

418 

1048 

WM USER+24 

LBS EXTENDEDSELt 

Listbox style 

800 

2048 


LBS HASSTRINGSt 

Listbox style 

40 

64 


LBS MULTlCOLUMNt 

Listbox style 

200 

512 


LBS NOINTEGRALHEIGHTt 

Listbox style 

100 

256 


LBS OWNERDRAWFIXEDt 

Listbox style 

10 

16 


LBS OWNERDRAWVARIABLEt 

Listbox style 

20 

32 


LBS USETABSTOPSt 

Listbox style 

00 

120 


LBS WANTKEYBOARDINPUTt 

Listbox style 

400 

1024 


LB CTLCODE 

Listbox control 

0 

0 


LB ERR 

Listbox control 


-1 


LB ERRSPACE 

Listbox control 


-2 


LB OKAY 

Listbox control 

0 

0 


LB ADDSTRING* 

Listbox message 

401 

1025 

WM USER+1 

LB DELETESTRING* 

Listbox message 

403 

1027 

WM USER+3 

LB DIR* 

Listbox message 

40E 

1030 

WM USER+14 

LB GETCOUNT* 

Listbox message 

40C 

1036 

WM USER+12 

LB GETCURSELt 

Listbox message 

409 

1033 

WM USER+9 

LB GETSELt 

Listbox message 

408 

1032 

WM USER+8 

LB GETTEXTLEN* 

Listbox message 

40B 

1035 

WM USER+11 

LB GETTEXTt 

Listbox message 

40A 

1034 

WM USER+10 

LB GETTOPINDEXt 

Listbox message 

40F 

1039 

WM USER+15 

LB INSERTSTRING* 

Listbox message 

402 

1026 

WM USER+2 

LB RESETCONTENT* 

Listbox message 

405 

1029 

WM USER+5 

LB SELECTSTRING* 

Listbox message 

40D 

1037 

WM USER+13 

LB SETCURSEL* 

Listbox message 

407 

1031 

WM USER+7 

LB SETSEL* 

Listbox message 

406 

1030 

WM USER+6 

LBN DBLCLK 

Listbox notification code 

2 

2 


LBN ERRSPACE 

Listbox notification code 


■2 


LBN SELCHANGE 

Listbox notification code 

1 

1 


LBS MULTIPLESEL 

Listbox style 

6 

8 


LBS NOREDRAW 

Listbox style 

4 

4 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

MB ICONHAND 

MessaqeBox type (lag 

1C 

16 


MB ICONMASK 

MessageBox type (lag 

FO 

240 


MB ICONQUESTION 

MessageBox type flag 

20 

32 


MB MISCMASK 

MessageBox t^e flag 

(XXX) 

49152 


MB MODEMASK 

MessageBox type (lag 

3000 

12266 


MB NOFOCUS 

MessageBox type flag 

0000 

32766 


MB OK 

MessageBox type (lag 

0 

0 


MB OKCANCEL 

MessageBox type (lag 


1 


MB RETRYCANCEL 

MessageBox type (lag 

5 

5 


MB SYSTEMMODAL 

MessageBox type flag 

1000 

4096 


MB TYPEMASK 

MessageBox type flag 

F 

15 


MB YESNO 

MessageBox type flag 

4 

4 


MB YESNOCANCEL 

MessageBox type flag 

3 

3 


DEVICEDATA 

MetaFile comment esc. 

13 

19 


SETENDCAP 

MetaFile comment esc. 

15 



META ANIMATEPALEHEt 

MetaFile function 

436 



META ARC* 

MetaFile function 

817 



META BITBLT* 

MetaFile function 

922 



META CHORDt 

MetaFile function 

830 



META CREATEBITMAP 

MetaFile function 

6FE 



META CREATEBITMAPINDIRECT* 

MetaFile function 

2FD 



META CREATEBRUSH* 

MetaFile function 

Fe 



META CREATEBRUSHINDIRECT* 

MetaFile (unction 

2FC 



META CREATEFONTINDIRECT* 

MetaFile function 

2FB 



META CREATEPALETTEt 

MetaFile function 

F7 



META CREATEPATTERNBRUSH* 

MetaFile function 

1F9 



META CREATEPENDIRECT* 

MetaFile function 

2FA 



META CREATEREGION* 

MetaFile function 

6FF 



META DELETEOBJECTt 

MetaFile function 

1F0 



META DIBBITBLTt 

MetaFile function 

940 



META DIBCREATEPAHERNBRUSHt 

MetaFile function 

142 



META DIBSTRETCHBLTt 

MetaFile function 

B41 



META DRAWTEXT* 

MetaFile function 

62F 



META ELUPSE* 

MetaFile function 

418 



META ESCAPE* 

MetaFile function 

626 



META EXCLUDECUPRECT* 

MetaFile function 

415 



META EXHEXTOUTt 

MetaFile function 

A32 



META FILLREGION* 

MetaFile (unction 

228 



META FLOODFILL* 

MetaFile function 

419 



META FRAMEREGION* 

MetaFile function 

429 



META INTERSECTCUPRECT* 

MetaFile function 

416 



META INVERTREGION* 

MetaFile function 

12A 



META UNETO* 

MetaFile function 

213 



META MOVETO* 

MetaFile function 

214 



META OFFSETCUPRGN* 

MetaFile function 

220 



META OFFSETVIEWPORTORG* 

MetaFile function 

211 



META OFFSETWINDOWORG* 

MetaFile function 

20F 



META PAINTREGION* 

MetaFile function 

12B 



META PATBLT* 

MetaFile function 

61D 



META PIE* 

MetaFile function 

81A 



META POLYGON* 

MetaFile function 

324 



META POLYUNE* 

MetaFile (unction 

325 



META POLYPOLYGONt 

MetaFile function 

538 



META REAUZEPALETTEt 

MetaFile (unction 

35 



META RECTANGLE* 

MetaFile function 

41B 



META RESIZEPALETTEt 

MetaFile function 

139 



META RESTOREDC* 

MetaFile function 

127 



META ROUNDRECT* 

MetaFile (unction 

61C 



META SAVEDC* 

MetaFile function 

IE 



META SCALEVIEWPORTEXT* 

MetaFile function 

412 



META SCALEWINDOWEXT* 

MetaFile function 

400 



META SELECTCUPREGION* 

MetaFile function 

12C 



META SELECTOBJECT* 

MetaFile function 

12D 



META SELECTPALEHEt 

MetaFile function 

234 



META SETBKCOLOR* 

MetaFile (unction 

201 



META SETBKMODE* 

MetaFile function 

102 



META SETDIBTODEVt 

MetaFile function 

D33 



META SETMAPMODE* 

MetaFile (unction 

103 



META SETMAPPERFLAGSt 

MetaFile function 

231 



META SETPALENTRIESt 

MetaFile function 

37 



META SETPIXEL* 

MetaFile function 

41F 



META SETPOLYFILLMODE* 

MetaFile function 

106 



META SETRELABS* 

MetaFile (unction 

105 



“META SETROP2* 

MetaFile (unction 

104 

260 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 




Region flag 

1 

1 



Region flag 

2 

2 


SB BOTH* 

Scrollbar constant 

3 

3 


SB BonoM 

Scrollbar constant 

7 

-^ 


SB CTL 

Swollbar constant 

2 

2 


SB ENDSCROLL 

Scrollbar constant 

e 

e 


SB HORZ 

Scrollbar constant 

0 

0 


SB UNEDOWN 

Scrollbar constant 

1 



SB UNEUP 

Scrollbar constant 

- S 

0 


SB PAGEDOWN 

Saollbar constant 

3 

3 


SB PAGEUP 

Saollbar constant 

2 

2 


SB THUMBPOSmON 

Saollbar constant 

4 

4 


SB THUMBTRACK 

Saollbar constant 

5 

5 


SB TOP 

Saollbar constant 

6 

6 


SB VERT 

Saollbar constant 




SBS BOTTOMALIGN* 

Saollbar style 

4 

4 


SBS HORZ* 

Saollbar style 

0 

0 


SBS LEFTAUGN* 

Saollbar style 

2 

2 


SBS RIGHTAUGN* 

Saollbar style 

4 

4 


SBS SIZEBOX* 

Saollbar style 

e 

e 


SBS SIZEBOXBOnOMRIGHTALIGN* 

Saollbar style 

4 

4 


SBS SIZEBOXTOPLEFTAUGN* 

Saollbar style 

2 

2 


SBS TOPAUGN* 

Saollbar style 

2 

2 


SBS VERT* 

Saollbar style 

1 



S PERIOO1024 

SetSoundNoise source 

1 

1 


rpERioDzoii 

SetSoundNoise source 

2 

2 


S PER10D512 

SetSoundNoise source 

0 

0 


rpERioovoicE 

SetSoundNoise source 

3 

3 



(Continued) 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

Used As 

i.Vl’AV.I/T-l 

Decimal Value 


IOC SIZENS 

Standard cursor ID 

7F85 

32645 


IDC SIZENWSE 

Standard cursor ID 

7F82 

32642 

MAKEINTRESOURCE(326421 I 

IDC SIZEWE 

Standard cursor ID 

7F84 

32644 

MAKEINTRESOURCE(32644) 

IDC UPARROW 

Standard cursor ID 

7F04 

32516 


IDC WAIT 

Standard cursor ID 

7F02 

32514 

I.VJ:tdl3ti:IAT«lir-TiraKFHM^— 1 


Standard definitions 

0 

0 



Standard definitions 

0 

0 


TRUE 

Standard definitions 




IDI APPUCATION 



32512 

MAKEINTRESOURCE(32512) 

IDI ASTERISK 

Standard icon ID 1 

7F04 

32516 

MAKEINTRESOURCE(32518) 

IDI EXCLAMATION 

Standard icon ID 

7F03 

32515 

MAKEINTRESOURCE(325151 

IDI HAND 

Standard icon ID 

7F01 

32513 

MAKEIN'mESOURCE(32513) 

IDI QUESTION 


7F02 

32514 

MAKEINTRESOURCE(32514) 








8 

8 




3 

3 




14 

2C 




c 

12 




11 

17 




2C 

44 

Not used by keyboards 

'M •] 4*91 7j fJ 


6E 

110 



1II III Mi 11 il'llill| il 1 

2E 

46 


^ »] Pi 1 ■] 

111 III 1 ij 11 ll'llili| il'l 

6F 

111 




28 

40 




2: 

35 




IB 

27^ 



ktf:TiM:rM.-T:tPOHrrP^^^M 

2B 

43 


IVK FI 


70 

112 




79 

121 


IVK F11 

kifiTiT.W.i.Ti^nfnTHTH’^^^M 

7A 

122 




7E 

123 


IVK F13 

kff:TiT.f:T7.i.T='infni!ffrn'i— 

7C 

124 


1 

t^n!T.7T7.I.T:^ITOfffrn'l^^^W 

7D 

125 



kil Ini 

7E 

126 


1 

kffTiT.^T/.K^nfnrnrH'i^— 

- 7P 

127 


VK F2 


71 

113 


VK F3 


72 

114 


VK F4 

ML-IAMAi.T:fIOP(rrMMWi 

73 

115 


VK F5 


74 

116 


VK F6 


75 

117 


VK F7 

kirrommrwiiiTnrHM^ 

76 

118 


VK F8 


- If 

119 


VK F9 

ki|:TlT.f:7.I.!:!TOl|If!fl!rP—i 

78 

120 


VK HELP 

kSMiT.W.f.-Ti'ilOTIfrn'^^^M 

21^ 

47 


VK HOME 

kfMiT.w.Mi'gonrn'^^^M 

24 

36 


VK INSERT 

ktMiM:W<l--f:]ITOTrTrM— 

2D 

45 


VK LBUTTON 

kTfTi?.f:7.t.yiB'ni?!Trr7^^^M 


1 


VK LEFT 

kSrTiT.f:7.tT:'ITOTrTrMMM 

25 

37 


VK MBUTTON 


4 

4 


VK MENU 


12 

18 


VK MULTIPLY 

Ef^TiT-TOgnntnrfifrrT^^^M 

6A 

106 


VK NEXT 

R7:TiT.W.i!.T:1POBrrP^^^M 

22 

34 


VK NUMLXK 

kfHiTiMK'POHrrT'^^^M 

90 

144 


VK NUMPADO 


60 

96 


VK NUMPAD1 


61 

97 


VK NUMPAD2 


62 

98 


VK NUMPAD3 


63 

99 


VK NUMPAD4 


64 

100 


VK NUMPAD5 


65 

101 


VK NUMPAD6 


66 

102 


VK NUMPAD7 

ttii:V.f:7.i.T:iPi!nirTrr^^^M 

67 

103 


VK NUMPAD8 

ksrTOnr.RiiiTOtrffTiri^^^M 

68 

104 


VK NUMPAD9 


69 

105 


VK PAUSE 

tjifffiHr.gniTOTTTHI^M 

13 

19 


VK PRINT 

SOSIEEMEEICEIES^^HB 

2A 

42 


VK PRIOR 

kSf:T.T.f:7.i.-T:'jiTOrfrr?^^— 

21 

33 


VK RBUTTON 


2 

2 


VK RETURN 

kirT.T.w.f.Ti'nfnTrTrCT^^^M 

D 

13 


VK RIGHT 


27 

39 


VK SELECT 

ksrTiT.f:7.i.-T:'irpnir!rrp^iM 

29 

41 


VK SEPARATOR 

ksrff.FT’.tTiiTOTnrn’M^^M 

6C 

108 


VK SHIFT 

k-trTiTifffnnFOfffrH*^— 

10 

16 


VK SNAPSHOT! 


2C 

44 


VK SPACE 


20 

32 


vk"subtract 

ksnrtrTtmw'nTnrrpi^^M 

60 

109 



(Continued) 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

TA RIGHT* 

Text alignment option 

2 

2 


TA TOP* 

Text alignment option 

0 

C 


TA UPDATECP* 

Text alignment option 


1 


BN CUCKED 

User button notifiCBtion code 

0 

0 


BN DISABLE 

User button notification code 

4 

4 


BN HILITE 

User button notification code 

2 

2 


BN PAINT 

User button notification code 

1 

1 


BN UNHIUTE 

User button notification code 

3 

3 


VK ACCEPT* 

Virtual key 

1E 

30 


VK CONVERT* 

Virtual key 

1C 

28 


VK HIRAGANA* 

Virtual key 

18 

24 


VK KANA* 

Virtual key 

15 

21 


VK KANJI* 

Virtual key 

19 

25 


VK MODECHANGE* 

Virtual key 

IF 

31 


VK NONCONVERT* 

Virtual key 

ID 

29 


VK ROMAJI* 

Virtual key 

16 

22 


VK ZENKAKU* 

Virtual key 

17 

23 


S ALLTHRESHOLD* 

WaitSoundState constant 

2 

2 


S QUEUEEMPTY 

WaitSoundState constant 

0 

0 


S THRESHOLD 

WaitSoundState constant 

1 



GWL EXSTYLEt 

Window field offset 


•20 


GWL STYLE 

Window field offset 


•16 


GWL WNDPROC 

Window field offset 


■4 


GWW“ HINSTANCE 

Window field offset 


•6 


GWW HWNDPARENT 

Window field offset 


•8 


GWW HWNDTEXTt 

Window field offset 


•10 


GWW ID 

Window field offset 


•12 


WH CBT* 

Window hook 

5 

5 


WH SYSMSGFILTER* 

Window hook 

6 

6 


WH WINDOWMGR* 

Window hook 

7 

7 


WC DEFWINDOWPROC* 

Window manager hook code 

C 



WC DRAWCAPTION* 

Window manager hook code 

7 



WC INIT* 

Window manager hook code 

1 



WC MINMAX* 

Window manager hook code 

4 



WC MOVE* 

Window manager hook code 

5 

5 


WC SIZE* 

Window manager hook code 

6 

6 


WC SWP* 

Window manager hook code 

2 

2 


WM ACTIVATE 

Window procedure message ID 

6 

6 


WM ACTIVATEAPP 

Window procedure message ID 

1C 

28 


WM ASKCBFORMATNAME 

Window procedure message ID 

30C 

780 


WM CANCELMODE 

Window procedure message ID 

IF 

31 


WM CHANGECBCHAIN 

Window procedure message ID 

30D 

781 


WM CHAR 

Window procedure message ID 

102 

258 


WM CHARTOITEMt 

Window procedure message ID 

2F 

47 


WM CHILDACTIVATE* 

Window procedure message ID 

22 

34 


WM CLEAR 

Window procedure message ID 

303 

771 


WM CLOSE 

Window procedure message ID 

10 

16 


WM COMMAND 

Window procedure message ID 

111 

273 


WM COMPACTINGt 

Window procedure message ID 

41 

65 


WM COMPAREITEMt 

Window procedure message ID 

39 

57 


WM CONVERTREQUEST 

Window procedure message ID 

10A 

266 


WM CONVERTRESULT 

Window procedure message ID 

10B 

267 


WM COPY 

Window procedure message ID 

301 

769 


WM CREATE 

Window procedure message ID 

1 

1 


WM CTLCOLOR 

Window procedure message ID 

19 

25 


WM CUT 

Window procedure message ID 

300 

768 


WM DEADCHAR 

Window procedure message ID 

103 

259 


WM DELETEITEMt 

Window procedure message ID 

2D 

45 


WM DESTROY 

Window procedure message ID 

2 

2 


WM DESTROYCUPBOARD 

Window procedure message ID 

307 

775 


WM DEVMODECHANGE 

Window procedure message ID 

IB 

27 


WM DRAWCLIPBOARD 

Window procedure message ID 

308 

776 


WM DRAWITEMt 

Window procedure message ID 

2B 

43 


WM ENABLf 

Window procedure message ID 

OA 

10 


WM ENDSESSION 

Window procedure message ID 

16 

22 


WM ENTERIDLE 

Window procedure message ID 

121 

289 


WM ERASEBKGND 

Window procedure message ID 

14 

20 


WM FONTCHANGE 

Window procedure message ID 

ID 

29 


WM GETDLGCODE 

Window procedure message ID 

87 

135 


Wm GETFONTt 

Window procedure message ID 

31 

49 


“WM getminmaxinfo* 

Window procedure message ID 

24 

36 


WM GEHEXT 

Window procedure message ID 

D 

13 


WM GEHEXTIENGTH 

Window procedure message ID 

E 

14 


WM HSCROLL 

Window procedure message ID 

114 

276 


WM HSCROLLCUPBOARD 

Window procedure message ID 

30E 

782 



(Continued) 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

I Used As 



Comments 

WM ICONERASEBKGND* 

Iwindow procedure message ID 




WM INITDIALOG 


110 

272 


1 


116 

278 




117 

279 


1 kViT,i:#jL^iilldl;^< 



640 


IWM KANJILASTt 

kVJ liTi fiffII!7!WTIlIfni7!T?P(inii^B 

29F 

671 





256 


IWM KEYFIRST 


100 

256 


IWM KEYLASTt 


108 

264 


1 

imwFmmrmfmm 

101 

257 


WM KILLFOCUS 





WM LBUTTONDBLCLK 


203 

515 


WM LBUTTONDOWN 

l\^Oi7TIT5T7W?TJlTI7Si7I?^Trf!lTilH 

201 

513 


WM LBUTTONUP 


202 

514 


WM MBUTTONDBLaK 


209 

521 


WM MBUTTONDOWN 


207 

51S 


WM MBUrrONUP 


208 

520 


WM MDIACTIVATEt 


222 

546 


WM MDICASCADEt 


227 

551 


WM MDICREATEt 


220 

544 


WM MDIDESTROYt 

LVIIi!.liV.'l«IJiW:MII/:lii!:tg!T!nTiB 

221 

545 




229 

553 


WM MDIICONARRANGEt 


228 

552 


WM MDIMAXIMIZEt 

lVffltBT!T57S?3«in7SiK1S^T!?!lTi^H 

225 

549 


WM MDINEXTt 


224 

548 


WM MDIRESTOREt 


223 

547 


WM MDISETMENUt 

iVi!ll.MVI.!j.V:M1IMll!:H--|:l.!:lllB 

230 

560 


WM MDITILEt 


226 

55C 


WM MEASUREITEMt 


2C 

44 


WM MENUCHAR* 


120 

45 



Window procedure message ID 

11F 

46 



Window procedure message ID 

21 

33 



Window procedure message ID 

200 

512 



Window procedure message ID 

209 

521 


kviyiywiftfayTiwa— 

Window procedure message ID 

200 

512 


WM MOVE 

Window procedure message ID 

3 

3 


WM NCACTIVATE 

Window procedure message ID 

86 

134 


WM NCCALCSIZE 

Window procedure message ID 

83 

131 


WM NCCREATE 

Window procedure message ID 

81 

129 


WM NCDESTROY 

Window procedure message ID 

82 

130 


WM NCHITTEST 

Window procedure message ID 

84 

132 


WM NCLBUTTONDBLCLK 

Window procedure message ID 

A3 

16c 


WM NCLBUTTONDOWN 

Window procedure message ID 

A1 

161 


WM NCLBUTTONUP 

Window procedure message ID 

A2 

162 


WM NCMBUTTONDBLCLK 

Window procedure message ID 

A9 

169 


WM NCMBUTTONDOWN 

Window procedure message ID 

A7 

167 


WM NCMBUTTONUP 

Window procedure message ID 

A8 

168 


WM NCMOUSEMOVE 

Window procedure message ID 

AO 

160 


WM NCPAINT 

Window procedure message ID 

85 

133 


WM NCRBUTTONDBLaK 

Window procedure message ID 

A6 

166 


WM NCRBUTTONDOWN 

Window procedure message ID 

A4 

164 


WM NCRBUTTONUP 

Window procedure message ID 

A5 

165 


WM NEXTDLGCTL* 

Window procedure message ID 

28 

40 


WM NULL 

Window procedure message ID 

0 

6 


WM PAINT 

Window procedure message ID 

F 

15 


WM PAINTCUPBOARD 

Window procedure message ID 

309 

777 


WM PAINTICON* 

Window procedure message ID 

26 

38 


WM PALETTECHANGEDt 

Window procedure message ID 

311 

785 


WM PALEHEISCHANGINGt 

Window procedure message ID 

310 

784 


WM PARENTNOTIFYt 

Window procedure message ID 

210 

528 


WM PASTE 

Window procedure message ID 

302 

770 


WM QUERYDRAGICONt 

Window procedure message ID 

37 

5^ 


WM QUERYENDSESSION 

Window procedure message ID 

11 



WM QUERYNEWPALETTEt 

Window procedure message ID 

30F 

783 


WM QUERYOPEN 

Window procedure message ID 

13 

- 


WM QUEUESYNC* 

Window procedure message ID 

23 

35 


WM QUIT 

Window procedure message ID 

12 

18 


WM RBUnONDBLCKL 

Window procedure message ID 

206 

518 


WM RBUTTONDOWN 

Window procedure message ID 

204 

516 


WM RBUTTONUP 

Window procedure message ID 

205 

517 


WM RENDERALLFORMATS 

Window procedure message ID 

306 

774 


WM RENDERFORMAT 

Window procedure message ID 

305 

773 


WM SETCURSOR* 

Window procedure message ID 

20 

32 


WM SETFOCUS 

Window procedure message ID 

7 



WM SETFONTt 

Window procedure message ID 

30 

48 



(Continued) 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

WM SETREDRAW 

Window procedure messaoe ID 

B 

11 


WM SETTEXT 

Window procedure messaoe ID 

C 

12 


WM SETVISIBLE* 

Window procedure messaoe ID 

9 

9 


WM SHOWWINDOW 

Window procedure messaoe ID 

18 

24 


WM SIZE 

Window procedure messaoe ID 

5 

5 


WM SIZECUPBOARD 

Window procedure messaoe ID 

30B 

779 


WM SIZEWAIT* 

Window procedure messaoe ID 

4 

4 


WM SPOOLERSTATUS 

Window procedure messaoe ID 

2A 

42 


WM SYNCPAINT* 

Window procedure messaoe ID 

88 

136 


WM SYNCTASK* 

Window procedure messaoe ID 

89 

137 


WM SYSCHAR 

Window procedure messaoe ID 

106 

262 


WM SYSCOLORCHANGE 

Window procedure messaoe ID 

15 

21 


WM SYSCOMMAND 

Window procedure messaoe ID 

112 

274 


WM SYSDEADCHAR 

Window procedure messaoe ID 

107 

263 


WM SYSKEYDOWN 

Window procedure messaoe ID 

104 

260 


WM SYSKEYUP 

Window procedure messaoe ID 

105 

261 


WM SYSTEMERRORt 

Window procedure messaoe ID 

17 

23 


WM SYSTIMEftt 

Window procedure messaoe ID 

118 

280 


WM TIMECHANGE 

Window procedure messaoe ID 

IE 

30 


WM TIMER 

Window procedure messaoe ID 

113 

275 


WM UNDO 

Window procedure messaoe ID 

304 

772 


WM USER 

Window procedure messaoe ID 

400 

1024 

First application window message 

WM VKEYTOITEMt 

Window procedure messaoe ID 

2E 

46 


WM VSCROLL 

Window procedure messaoe ID 

115 

277 


WM VSCROLLCUPBOARD 

Window procedure messaoe ID 

30A 

778 


WM WININICHANGE 

Window procedure messaoe ID 

1A 

26 


WM YOMICHARt 

Window procedure messaoe ID 

108 

264 


WS BORDER 

Window style 

0080 0000 

8388608 


WS CAPTION 

Window style 

OOCOOOOO 

12582912 


WS CHILD 

Window style 

4000 0000 

1073741824 


WS CHILDWINDOW 

Window style 

4000 0000 

1073741824 

WS CHILD 

WS CLIPCHILDREN 

Window style 

0200 0000 

33554432 


WS CLIPSIBUNGS 

Window style 

0400 0000 

67108864 


WS DISABLED 

Window style 

0800 0000 

134217728 


WS DLGFRAME 

Window style 

0040 0000 

4194304 


WS EX DLGMODALFRAMEt 

Window style 

1 

1 


WS EX NOPARENTNOTIFYt 

Window stylo 

4 

4 


WS GROUP 

Window style 

0002 0000 

131072 


WS HSCROLL 

Window style 

00100006 

1048576 


WS ICONIC 

Window style 

2000 0000 

536870912 

Defined as WS MINIMIZE 

WS ICONICPOPUPt 

Window style 

COOOOOOO 

3221225472 


WS MAXIMIZE* 

Window style 

0100 0000 

16777216 


WS MAXIMIZEBOX* 

Window style 

0001 0000 

65536 


WS MINIMIZE 

Window style 

2000 0000 

536870912 


WS MINIMIZEBOX* 

Window style 

0002 0000 

131072 


WS OVERLAPPED* 

Window style 

0 

0 


WS OVERLAPPEDWINDOW* 

Window style 

ooccoooo 

13369344 

WS OVERLAPPED§S 

WS POPUP 

Window style 

8000 0000 

-2147483648 


WS POPUPWINDOW* 

Window style 

8088 0000 

2156396544 

WS POPUP 1 WS BORDERS 

WS SIZEBOX 

Window style 

0004 0000 

262144 

WS THICKFRAME 

WS SYSMENU 

Window style 

0008 0000 

524288 


WS TABSTOP 

Window style 

0001 0000 

65536 


WS THICKFRAME* 

Window stylo 

0004 0000 

262144 


WS TILED 

Window stylo 

0 

0 

WS OVERLAPPED 

WS TILEDWINDOW* 

Window style 

ooccoooo 

13369344 

WS OVERLAPPEDWINDOW 

WS VISIBLE 

Window stylo 

1000 0000 

268435456 


WS VSCROLL 

Window stylo 

0020 0000 

2097152 


HELP CONTENTt 

WinHelp command 

1 

1 


HELP HELPONHELPt 

WinHelp command 

4 

4 


HELP INDEXt 

WinHelp command 

3 

3 


HELP KEYt 

WinHelp command 

101 

257 


HELP MULTlKEYt 

WinHelp command 

201 

513 


HELP QUITt 

WinHelp command 

2 

2 


HELP SETINDEXt 

WinHelp command 

5 

5 


HTBOnOM* 

WinWhere area code 

F 

15 


HTBOnOMLEFT* 

WinWhere area code 

10 

16 


HTBOnOMRIGHT* 

WinWhere area code 

11 

17 


HTCAPTION 

WinWhere area code 

2 

2 


HTCUENT 

WinWhere area code 

1 

1 


RTerror 

WinWhere area code 


■2 


HTGROWBOX 

WinWhere area code 

4 

4 


HTHSCROLL 

WinWhere area code 

6 

6 


HTLEFT* 

WinWhere area code 

A 

10 


HTMENU 

WinWhere area code 

5 

5 


HTNOWHERE 

WinWhere area code 

0 

0 
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6.042. INCLUDE FILE CONSTANTS DEFINITIONS BY USE (continued) 


Defined Name 

Used As 

Hex Value 

Decimal Value 

Comments 

HTREDUCE* 

WinWhere area code 

8 

8 


HTRIGHT* 

WinWhere area code 

B 

11 


HTSIZE* 

WinWhere area code 

4 

4 

HTGROWBOX 

HTSIZEFIRSP 

WinWhere area code 

A 

10 

HTLEFT 

HTSIZELAST* 

WinWhere area code 

11 

17 

HTBOnOMRIGHT 

HTSYSMENU 

WinWhere area code 

3 

3 


HTTOP* 

WinWhere area code 

C 

12 


HTTOPLEFT* 

WinWhere area code 

D 

13 


HnOPRIGHT* 

WinWhere area code 

E 

14 


HTTRANSPARENT 

WinWhere area code 


-1 


HTVSCROLL 

WinWhere area code 

7 

7 


HHOOM* 

WinWhere area code 

9 

9 


ASPECT FILTERING 


1 

1 


DC HASDEFID 


0X534B 

21323 


DEFAULT PALETTE 


F 

15 


DLGWINDOWEXTRA 


IE 

30 


ST BEGINSWP* 


0 

0 


ST ENDSWP* 


1 

1 



^Applies to all versions of Windows beginning with 2.0. 
tApplies to all versions of Windows beginning with 3.0. 

SPre-3.0 versions of these calls have had OLD added to name (e.g., OBM_OLD_CLOSE). 

tNot in Windows 3.0 

**And WS VSCROLL | WS BORDER 

ttAnd LMEM_ZEROINIT 

§§And WS_SYSMENU 

WAnd WS_CAPTION | WS_SYSMENU | WS_THICKFRAME | WS_MINIMIZEBOX | WS_MAXIMIZEBOX 

Source: WINDOWS.H file in development kit 

See Also: 6.041. Include File Constants Definitions by Name 


6.043. BITMAP STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Descrlotlon 

Restrictions on Allowable Values 

Short 

bmTvoe 

Bitmao tvoe 

Must be 0 for loolcal bitmaos 

Short 

bmWidth 

Width of bitmao In olxels 

Must be areater than 0 

Short 

bmHelaht 

Helaht of bitmao In raster lines 

Must be areater than 0 

Short 

bmWidthBvtes 

Number of bytes oer raster line 

Must be an even number 

BYTE 

bmPlanes 

Points to number of color olanes In bitmao 


BYTE 

bmBitsPixel 

Points to number of adlacent color bits on each olane 


LPSTR 

bmBits 

Points to bitmao 

Pointer to array of BYTE values comorisina bitmao 


Note: In monochrome bitmap, a one-bit, one-plane format Is used; blt-1 means pixel Is white (on). 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 609 through 611 

Microsoft Windows 3.0 SDK Programmer’s Reference, pages 7-6 through 7-7 

See Also: 1.17. Common String Formats 

6.039. Data Types Available as C Keywords 
6.040. Windows Handle and Pointer Types 
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6.044. BITMAPCOREHEADER STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Descrlotlon 

Restrictions on Allowable Values 

DWORD 

bcSIze 

Number of bvtes In structure 


WORD 

bcWldth 

Width of bltmao in olxels 


WORD 

bcHelaht 

Helaht of bltmao In olxels 


WORD 

bcPIanes 

Number of olanes for taroet device 

Must be set to 1 

WORD 

bcBItCount 

Number of bits oer olxel 

Must be 1.4. 8. or 24 


Version: Applies to all versions of Windows beginning with 3.0. 


Note: Device-Independent bitmap Is compatible with OS/2 Presentation Manager version 1.1 and 1.2 bitmaps. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-7 through 7-8 

See Also: 1.17. Common String Formats 

6.039. Data Types Available as C Keywords 
6.040. Windows Handle and Pointer Types 


6.045. BITMAPCOREINFO STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Descrlotlon 

Restrictions on Allowable Values 

BITMAPCOREHEADER 

bmcIHeadern 

Dimensions and color format of bltmao 

See 6.044. BITMAPCOREHEADER Structure Format 

RGBTRIPLE 

bmciColorsD 

Array of color data structures 

Colors should aooear in order of Imoortance 


Version: 
Note: 
Source: 
See Also: 


Applies to all versions of Windows beginning with 3.0. 

Device-Independent bitmap Is compatible with OS/2 Presentation Manager version 1.1 and 1.2 bitmaps. 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-8 through 7-9 

1.17. Common String Formats 
6.039. Data Types Available as C Keywords 
6.040. Windows Handle and Pointer Types 
6.044. BITMAPCOREHEADER Structure Format 
6.079. RGBTRIPLE SUucture Format 


6.046. BITMAPFILEHEADER STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Description 

Restrictions on Allowable Values 

WORD 

bfTvoe 

Tvoe of file 

Must be BM 

DWORD 

bfSIze 

Size of file 

Soeclfied In DWORDs 

WORD 

bf Reserved 1 

RESERVED 

Must be set to 0 

WORD 

bfReserved2 

RESERVED 

Must be set to 0 

DWORD 

bfOffBIts 

Offset to bealnnina of bltmao 

Soeclfied In bvtes 


Version: Applies to all versions of Windows beginning with 3.0. 

Note: A BITMAPINFO or BITMAPCOREINFO data structure Immediately follows this structure In a DIB file. 


Source: Microsoft Windows 3.0 SDK Programmer's Reference, page 7-10 


See Also: 


1.17. Common String Formats 
6.039. Data Types Available as C Keywords 
6.040. Windows Handle and Pointer Types 
6.047. BITMAPINFO Structure Format 
6.045. BITMAPCOREINFO Structure Format 
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6.047. BITMAPINFO STRUCTURE FORMAT 


Field Tvoe 


Descrlotlon 

Restrictions on Allowable Values 

BITMAPINFOHEADER 




RGBQUAD 

niuiSiiMnH 




Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-10 through 7-12 


See Also: 


Common String Formats 
Data Types Available as C Keywords 
Windows Handle and Pointer Types 
BITMAPINFOHEADER Structure Format 
RGBQUAD Structure Format 


6.048. BITMAPINFOHEADER STRUCTURE FORMAT 


Field Type 

Araument Type 

Description 

Restrictions on Allowable Values 

DWORD 

bIsize 

Number of bvtes reaulred bv BITMAPINFOHEADER 


DWORD 

biWIdth 

Width of bitmao In olxels 


DWORD 

bIHelaht 

Helaht of bitmao In olxels 


WORD 

bIPIanes 

Number of olanes for taraet device 

Must be set to 1 

WORD 

biBitCount 

Number of bits oer oixel 

Must be 1.4. 8. or 24 

DWORD 

biCompression 

Specifies type of compression to use 

BI_RGB=not compressed 

BI_RLE8=run length encoded, 8 bits/pixel 

Bl RLE4=run lenath encoded. 4 bits/oixel 



Size of imaoe. In bvtes 





In olxels oer meter 

ISSSIsSHHi 


Vertical resolution of taraet device 




Number of color indexes In color table 

0=maxlmum (i.e.. biBitCount) 

DWORD 

blCIrlmportant 


[•SI 1 Uti M 


Version: Applies to all versions of Windows beginning with 3.0. 


Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-12 through 7-16 


See Also: 


Common String Formats 
Data Types Available as C Keywords 
Windows Handle and Pointer Types 
BITMAPINFO Structure Format 


6.049. CLIENTCREATESTRUCT STRUCTURE FORMAT 


Field Type 


Description I 


imssmmsfm 

Handle of aoolication's Window menu 1 


II 1 mil III!■■ 



Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-16 through 7-17 

See Also: 1.17. Common String Formats 

6.039. Data Types Available as C Keywords 
6.040. Windows Handle and Pointer Types 
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6.050. COMPAREITEMSTRUCT STRUCTURE FORMAT 


Field Tvdb 
WORD 

Araument Type 
CtlTvue 

Description 

Tvoe of box to be drawn 

Restrictions on Allowable Valupt 

WORD 

CHID 

Control ID for box 


HWND 

hwnditem 

Window handle of the control 


WORD 

ItemIDI 

Index of first Item In box 


DWORD 

ItemDatal 

ADDllcatlon-suDDlled data for first Item 


WORD 

itemlD2 

Index of second Item In box 


DWORD 

ltemData2 

AoDllcatlon-suDDlled data for second Item 



Version: Applies to all versions of Windows beginning with 3.0. 


Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-19 through 7-20 

See Also: 1.17. Common String Formats 

6.039. Data Types Available as C Keywords 
6.040. Windows Handle and Pointer Types 


6.051. COMSTAT STRUCTURE FORMAT 


Field Type 

Araument Type 

Description 

BVTE:1 

fCtsHold 

Waitina for CTS7 

BYTE:1 

fDsrHold 

Waitlno for DSR? 

BYTE:1 

fRIsdHold 

Waitina for received slonal detect? 

BYTE:1 

fXoffHold 

Waltina due to received XOFF? 

BVTE:1 

fXoffSent 

Waitina due to sent XOFF? 

BYTE:1 

fEof 

Has EOF been received? 

BYTE:1 

fTxIm 

Character waitina for xmit? 

WORD 

cbInQue 

Number of characters In receive aueue 

WORD 

cbOutQue 

Number of characters In transmit aueue 


Version: Applies to all versions of Windows beginning with 2.0. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 611 through 612 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-20 through 7-21 

See Also: 6.039. Data Types Available as C Keywords 


6.052. CREATESTRUCT STRUCTURE FORMAT 


Field Type 

Araument Type 

Description 

Restrictions on Allowable Values 

LPSTR 

IpCreateParams 

Pointer to data for window creation 


HANDLE 

hinstance 

Module Instance handle of module owning new window 


HANDLE 

hMenu 

Handle of menu to be used bv new window 


HWND 

hwndParent 

Window handle of window ooenina the new window 

NULL=tOD-level window 

Ini 

cv 

Height of new window 


Int 

fx 

Width of new window 


Int_ 

V 

V coordinate of uooer-left corner of new window 

Relative to oarent (if new is child) 





long 

Style 






msmimsmssmam 




Pointer to ASCIIZ string 

long 


Extended stvie for new window 



‘Argument added with Windows 3.0. 

Version: Applies to all versions of Windows beginning with 2.0. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 612 through 613 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-21 through 7-22 


See Also: 


1.17. Common String Formats 

6.039. Data Types Available as C Keywords 
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6.053. DCB STRUCTURE FORMAT 




Description 

Restrictions on Allowable Values 1 

[BYTE 

_ 





Baud rate 


[iSlSHHi 

1 IM 1 II 

Number of bits In transmitted char 


■ 

Parity 

Parity scheme to use 

Must be one of; NOPARITY (0) 

ODDPARITY(I) 

EVENPARITY (2) 

MARKPARITY (3) 

SPACEPARITY (41 

BYTE 

StopBits 

11111 ^^ 

Must be one of; ONESTOPBIT (0) 
ONE5STOPBITS{1) 
TWOSTOPBITS (2) 

WORD 

RIsTImeout 




CtsTimeout 




DsrTImeout 

Milliseconds to wait for DSR to ao hloh 



Bit 7;fBlnary 

Is binary mode? 

0=ASCII mode; 1=binary mode 


Bit 6;fRtsDlsable 

Is RTS disabled? 

0-RTS enabled: 1=RTS disabled 


Bit 5;fParlty 

Is parity checking enabled? 

0=parity not checked; 1 =parlty enabled 


Bit 4:fOutxCtsFlow 

Monitor CTS for output flow control? 

0-dont monitor CTS; 1=monitor CTS 


Btt 3:fOutxDsrFlow 
Bits 1-2: fDummy 

Monitor DSR for ou^ut flow control? 

Place holder only 

O-donl monitor DSR; 1 =monitor DSR 


Bit OifDtrDlsable 

Is DTR enabled? 

0=DTR enabled: 1=DTR not enabled 

BYTE 

Bit 7:fOutX 

Use XON/XOFF during transmission? 

0=dont use: 1=use XON/XOFF 


Bit 6:flnX 

Use XON/XOFF during reception? 

0=don't use: 1=use XON/XOFF 


Bit 5:fPeChar 

Replace parity chars with PeChar? 

0=dont replace; l^^replace chars with parity error 


Bit 4:fNull 

Discard NULL characters? 

O^donl discard; 1=discard NULL characters 


Bit 3:fChEvt 

Flag EvtChar as an event? 

0=don't flag: 1=EvtChar indicates event 


Bit 2:fDtrFlow 

Monitor DTR for Input flow control? 

0=don't monitor DTR; 1 =monitor DTR 


Bit 1 ifRtsFlow 

Bit 0:fDummv2 

Monitor RTS for Input flow control? 

Place holder onlv 

0=don't monitor RTS; 1=monitor RTS 

char 

XonChar 

XON character for transmit & receive 

ASCII value 

char 

XoffChar 

XOFF character for transmit & receive 

ASCII value 

WORD 

XonLIm 

Min. chars In receive Queue before XON 


WORD 

XoffLIm 

Max. chars In receive Queue before XOFF 


char 

PeChar 

Character that reolaces oarltv errors 

ASCII value 

char 

EofChar 

Character that sionals an event 

ASCII value 

char 

EvtChar 

Character that sionals end-of-data 

ASCII value 

WORD 

TxDelav 

Min. milliseconds between transmissions 



Version: Applies to all versions of Windows beginning with 2.0. 

Note: Numbers in parentheses show actual values. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 613 through 617 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-22 through 7-26 

See Also: 1.17. Common String Formats 


6.054. DELETEITEMSTRUCT STRUCTURE FORMAT 


Field Type 

Araument Type 

Description 

Restrictions on Allowable Values 

WORD 

CtIType 

Type of control 

ODT USTBOXorODT COMBOBOX 

WORD 

CtllD 



WORD 

itemID 



HWND 

hwnditem 



DWORD 

itemData 




Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-26 through 7-27 
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6.055. DEVMODE STRUCTURE FORMAT 


Field Tvoe 

AraumenI Tvoe 

Descriotion 

Restrictions on Allowable Values 

char 

dmDeviceName|321 

Name of the device driver supports 


WORD 

dmSpecVersion 

Version number of init data of structure 

0x300 

WORD 

dmDriverVersion 

Printer driver version number 


WORD 

dmSize 

Size of DEVMODE structure 

In bytes 

WORD 

dmDriverExtra 

Size of dmDriverData field 


DWORD 

dmFields 

speaties which fields in oevmode have been initialized 1 

short 

dmOrientab'on 

Paper orientation 

DMORIENT PORTRAIT or DMORIENT LANDSCAPE 

short 

dmPaperSize 

Size of paper to print on 

DMPAPER LEnER = 8.5x11- 
DMPAPER LEGAL = 8.5x14' 

DMPAPER A4 = 210 x 297 mm 

DMPAPER CSHEET= 17x22’ 

DMPAPER"DSHEET = 22x34- 
DMPAPER ESHEET = 34 x 44’ 

DMPAPER_ENV_9 = #9 envelope 

DMPAPER ENV 10 = #10 envelope 

DMPAPER"ENV‘ii =#11 envetope 

DMPAPERjNVj2 = #12 envelope 

DMPAPER ENV 14 = #14 envelope 

short 

dmPaperLength 

Override for paper length, if necessary 

In tenths of a millimeter 

short 

dmPaperWidth 

Override for paper width, if necessary 

In tenths of a millimeter 

short 

dmScale 

Scaling factor 


short 

dmCopies 

Number of copies to print 


short 

doiDefaultSource 

Paper bin 

DMBiN DEFAULT 

dmbin"upper 

DMBIN LOWER 

dmbin'manual 

dmbin"tractor 

dmbin"envelope 

short 

dmPrintOualily 

Printer resolution 

DMRES HIGH (4) 

DMRES"MEDIUM (-3) 

DMRES"L0W (-2) 

DMRES"DRAFT (-1) 

short 

dmColor 

Monochrome or color output 

DMCOLOR COLOR (1) 

DMCOLOR'MONOCHROME (2) 

short 

dmDuplex 

Duplex printing 

DMDUP SIMPLEX (1) 

DMDUP"H0RIZ0NTAL (2) 

DMDUP“VERTICAL(3) 

BYTE 

dmDriverDataD 

Device-specific data 

Defined by device driver 


Version: Applies to all versions of Windows beginning wKh 3.0. 

Note: Numbers in parentheses are actual values. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-27 through 7-30 
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6.056. DLGTEMPLATE STRUCTURE FORMAT 


DLGTEMPLATE Header 


Field Tvoe 

Araument Tvoe 

Descriotion 

Restrictions on Allowable Values 

long 

dtStyle 

Style of dialog box 

DS LOCALEDIT 

DS SYSMODAL 

DS MODALFRAME 

DS ABSAUGN 

DS SETFONT 

DS NOIDLEMSG 

BYTE 

dtllemCount 

Number of items in dialog box (controls) 

Max 255 

int 

dtX 

x-coordinate of upper-left comer of box 

In units of 1/4 base width unit 

int 

dtY 

y-coordinate of upper-left comer of box 

In units of 1/8 base height unit 

int 

dlCX 

x-extent of the dialog box 

In units of 1/4 base width unit 

int 

dtCY 

y-extent of the dialog box 

In units of 1/6 base height unit 

char 

dtMenuNamen 

Name of dialog box's menu 

ASCIIZ string 

char 

dtClassNamen 

Dialog's class name 

ASCIIZ string 

char 

dlCaptionTextn 

Caption string for dialog box 

ASCIIZ string 


Font Information Data Structure (optional) follows header, as follows: 


Field Tvoe 

Araument Tvoe Description 

Restrictions on Allowable Values 

short int 

PointSize Size of dialog's typeface 

In points 

char 

szTypeFaceH Name of typeface 

ASCIIZ string 

Item List (of Co 

itrols) follows font Information, w 

Ith each Item contalnina: 

Field Tvoe 

Araument Tvoe 

Descriotion 

Restrictions on Allowable Values 

int 

dtilX 

x-coordinate of upper-left comer of item 

(Relative to origin of box) 

In units of 1/4 base width unit 

int 

dtilY 

y-coordinate of upper-left comer of item 

(Relative to origin of box) 

In units of 1/8 base height unit 

int 

dtilCX 

x-extent of item 

In units of 1/4 base width unit 

int 

dtilCY 

v-extent of item 

In units of 1/8 base height unit 

int 

dtillD 

Dialog item ID number 


long 

dtilStyle 

Style of the dialog item 


char 

dtilClassD* 

Control's class 

ASCIIZ string; one of: BUTTON, 

EDIT, STATIC, LISTBOX, 

SCROLLBAR, COMBOBOX 

char 

dtilText 

Text for the item (if any) 

ASCIIZ string 

BYTE 

dtilinfo 

Number of bytes to next item in structure 


PTR 

dtilData* 

Pointer to additional data for CreateWindow 



‘Added in Windows 3.0. 

Version: Applies to all versions of Windows beginning with 2.0. 

Note: dtMenuName was dtResourceName in Windows 2.x. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 617 through 618 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-31 through 7-35 

6.057. DRAWITEMSTRUCT STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Descriotion 

Restrictions on Allowable Values 

WORD 

CdType 

Type of control 

ODT BUTTON 

odt"combobox 

odt'ustbox 

odt"menu 


CUID 

ID for control 



itemID 

ID for menu, or index of item in list/combo box 

-1 for empty list or combo box allowed 

WORD 

itemAction 

Drawing action required 


WORD 

itemState 

Visual state of item after drawing 

ODS CHECKED 

ods“disabled 

ods"focus 

ODS GRAYED 
ods"selected 

HWND 

hwnditem 



HDC 

hDC 

Device context for drawing 


RECT 

rcltem 

Boundaries of control to be drawn 



itemData 

IParam parameter tor list/combo box, IpNewItem parameter for menus 1 


Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-36 through 7-36 












Short 

Short 

Short 

Short 

Short 

Short 

Short 

Short 

Short 


etmUnderllneWidth _ 

etmOoublellDDerUnderlineOffset 

etmDoubleLowerUnderllneOffset 

etmOoubleUDDerUnderllneWidth 

fltmDoubleLowerUnderllneWidth 

fltmStrlkeOutOffset _ 

etmStrlkeOutWIdth _ 

etmNKernPairs _ 

etmNKernTracks _ 


Thickness of underline _ 

Distance below baseline to top ot line 
Distance below baseline to top of line 

Thickness of underline _ 

Thickness of underline _ 

Distance above baseline to strikeout 

Thickness of strikeout line _ 

Number of kerned pairs In font _ 

Number ot kerning tracks defined for font 


Version: Applies to Windows 1.0 only. 


Source: 


Microsoft Windows 1.0 Reference Update, pages 46 through 48 


6.059. HANDLETABLE STRUCTURE FORMAT 


DLGTEMPLATE Header 
I Field Type I Argument Type 
[handle loblectHandleilT 


I Description I Restrictions on Allowable Va lues 

[Array of handles IfEach handle contains address and description of GDI object! 


Version: Applies to all versions of Windows beginning with 2.0. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, page 619 

Microsoft Windows 3.0 SDK Programmer's Reference, page 7-38 


6.060. KERNPAIR STRUCTURE FORMAT 




Descrlotlon 





ASCII character code 




ASCII character code 

short 


Amount that oalr will bo kerned _ 

Rnnerallv a neoative value- 


•Note that the first two bytes of KERNPAIR are defined as a union, which 
bytes, as shown here, or a single WORD. In which case letters are reversed In byte order. 


Version: Applies to Windows 1.0 only. 

Microsoft Windows 1.0 Reference Update, page 49 


1.21. ASCII Character Set 


Source: 
See Also: 
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6.061. KERNTRACK STRUCTURE FORMAT 




Descrlotlon 

Restrictions on Allowable Values 


decree 




mlnSIze 

Minimum font size to aoolv track kernlno 


Short 

mlnAmount 

Amount of track kernlno to aoDlv to fonts smaller than min size 


Short 




Short 

maxAmount 




Version: Applies to Windows 1.0 only. 


Source: Microsoft Windows 1.0 Reference Update, pages 50 through 51 

See Also: 1.17. Common String Formats 


6.062. LOGBRUSH STRUCTURE FORMAT 



Araument Tvoe 

Description 

Restrictions on Allowable Values 

WORD 

IbStyle 

Brush style 

Must be one of following: BS SOLID 

bs”hollow 

bs"hatched 

bs'pattern 

bs'dibpahern 

COLORREP 

IbColor 

Brush color 

lflbStyle=BS HOLLOW or BS PATTERN, IbHatch is ignored 
lflbStyle=BS"DIBPATTERN: “ DIB PAL COLORS 

DIB RBG COLORS 

Short int 

IbHatch 

Brush hatch style 

If lbStyle=BS SOUD or BS HOLLOW, IbHatch is ignored 
lflbStyle=BS”HATCHED: HS HORIZONTAL — 

HS‘VERTICAL||||| 

hs"fdiagonal///// 

hs"bdiagonal\\\\\ 

HS CROSS +++++ 

HSIdiAGCROSS xxxxx 

If lbStyle=BS PATTERN, must be handle to pattern bitmap 

If lbStvle=BS"DIBPATTERN, must be handle to packed DIB 


•Windows 2.0 defines this as a field type of DWORD. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 619 through 620 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-39 through 7-40 

See Also: 1.17. Common String Formats 

6.077. RGB and COLORREF Structure Format 












Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, page 7-45 

See Also: 6.074. PALETTEENTRY Structure Format 


6.065. LOGPEN STRUCTURE FORMAT 



Araument Tvoe 


Restrictions on Allowable Values 

WORD 

lopnStyle 

Pen type 

Must be one of following: PS SOLID 

ps”dashed 

ps"dot 

PS DASHDOT 

ps'dashdotdot 

ps"null 

PS"lNSIDEFRAME* 



Pen width 


K^j Ml 


Pen color 



*Added in Windows 3.0. 

tWindows 2.0 specifies field type as DWORD. 


Source: Microsoft Windows 2.0 SDK Programmer's Reference, page 624 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-45 through 7-46 


See Aleo: 


6.077. RGB and COLORREF Structure Format 
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6.066. MDICREATESTRUCT STRUCTURE FORMAT 




Description 

Restrictions on Allowable Values 1 

LPSTR 


l^» ’ll *1 ■! a I ii'ii • n' n I ii'iHI'lil H" il 


LPSTR 

szTitle 



HANDLE 

hOwner 

Instance handle of app creating MDI child window 




Initial left side of MDI child window 

=CW USEDEFAULT, use default position 



Initial top edge of MDI child window 

=CW USEDEFAULT, use default position 

int 

cx 

Initial width of MDI child window 

=CW USEDEFAULT, use default width 

int 

a_ 

Initial height of MDI child window 


LONG 

style 

Additional styles for child window 

Maybe: WS MINIMIZE 

ws’maximize 

ws"hscroll 

WS VSCROLL 

LONG 

IParam 

Application-defined value 



Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-47 through 7-48 


6.067. MEASUREITEMSTRUCT STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Descriotion 

Restrictions on Allowable Values 

WORD 

CtIType 

Control type 

One of: ODT BUHON 

odt"combobox 

odt'ustbox 

odt“menu 

WORD 

CtllD 

Control ID 

Not used for menu controls 

WORD 

itemID 

Menu-item ID or list-box item ID 


WORD 


Width of menu item 


WORD 

itemHeight 



DWORD 

itemData 

Value passed to combo/list box via IParam 

One of: CB ADDSTRING 

cb"insertstring 

LB ADDSTRING 

lb'insertstring 


Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-48 through 7-50 


6.068. MENUITEMTEMPLATE STRUCTURE FORMAT 


Menu-Template Header 








LV:! j--ff.!iliflfi 







Menu-Item Uat 


Field Tvoe 


Descriotion 

Restrictions on Allowable Values 

WORD* 

mtOption 

Predefined menu option 

One of the following options: MF CHECKED 

mf"end 

MF GRAYED 

mf’help 

MF MENUBARBREAK 

MF MENUBREAK 

MF OWNERDRAW 

mf“popup 

WORD 

mtID 

ID code for menu item 

(Must be non-popup menu item) 

LPSTR 

mtString 

Name of menu item 

ASCIIZ string 


•Windows 2.0 defines this field as a BYTE. 


Version: Applies to all versions of Windows beginning with 2.0. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 625 through 626 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-50 through 7-51 































Windows Functions: Structures 


6-91 


6.069. METAFILEPICT STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Descrbllon 

Int 

mm 

Mapplna mode olcture was drawn In 

int 

xExt 

X width of rectanole lor olcture* 

Int 

vExt 

v helaht of rectanole for olcture* 

HANDLE 

hMF 

Memory metafile handle 


•Except MM_ISOTROPIC and MM_ANISOTROPIC mapping modes 


Note: • xExt and yExt are 0 or suggested size for MM_ANISOTROPIC. 

• xExt and yExt are negative values representing aspect ratio for 
MM_ISOTROPIC (only ratio, not actual values, are used). 

Source: Microsoft Windows 2.0 SDK Programmer’s Reference, pages 626 through 627 

Microsoft Windows 3.0 SDK Programmer’s Reference, page 7-52 

See Also: 6.016. MetaFlle Format 


6.070. MSG STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Descrlotlon 

Restrictions on Allowable Values 

HWND 

hwnd 

Handle to window recelvlno messaoe 


WORD 




WORD 

wParam 

Additional Info about the messaoe 

Exact value depends on messaoe value 

LONG 

IParam 

Additional Info about the messaoe 


DWORD 

time 



POINT 

Bt_ 




Source: Microsoft Windows 2.0 SDK Programmer’s Reference, page 627 

Microsoft Windows 3.0 SDK Programmer’s Reference, page 7-53 


6.071. MULTIKEYHELP STRUCTURE FORMAT 
















1 L<:lT.V.l MM f.t4: 



Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer’s Reference, pages 7-53 through 7-54 


6.072. OFSTRUCT STRUCTURE FORMAT 




Description 

Restrictions on Allowable Values 




In bvtes 

BYTE 

fFixedDlsk 

Is file on fixed disk? 

0=not fixed: nonzero=on fixed disk 

WORD 

nErrCode 

DOS error code If ooen failed 


BYTE 






File oathname 



‘Windows 2.0 defines as 128 bytes. 

Source: Microsoft Windows 2.0 SDK Programmer’s Reference, page 628 

Microsoft Windows 3.0 SDK Programmer's Reference, page 7-54 

See Also: 1.17. Common String Formats 
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6.073. PAINTSTRUCT STRUCTURE FORMAT 


Field Tvoe 


Descrlotlon 

Restrictions on Allowable Values 1 

HDC 

hdc 



BOOL 

fErase 



RECT 

rcPaInt 



BOOL 

fRestore 



BOOL 




BYTE 





Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 628 through 629 

Microsoft Windows 3.0 SDK Programmer's Reference, page 7-55 


6.074. PALETTEENTRY STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Descriotion 

Restrictions on Allowable Values 

BYTE 

peRed 

Intensitv of red 


BYTE 

peGreen 

Intensity of green 


BYTE 

peBlue 

Intensity of blue 


BYTE 

peFlags 

How palette entry will be used 

One of: NULL 

PC EXPUCIT 

PC NOCOLLAPSE 

pc"reserved 


Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-55 through 7-56 


6.075. POINT STRUCTURE FORMAT 


Field Type 

Araument Type 

Description 

int 

X 

x-coordinate value of a point 

int 

_ Y _ 

v-coordinate value of a point 


Source: Microsoft Windows 2.0 SDK Programmer's Reference, page 629 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-56 through 7-57 


6.076. RECT STRUCTURE FORMAT 


Field Type 

Araument Tvoe 

Description | 

int 


x-coordInate of upper-left comer of rectanale 1 


Top 

LVe!ofa1^e||iT;>(:Vel|l|eleT:7ar:llffe{«lil[:IC«7l^>7*IF:|||t||:^li 

int 


x-coordinate of lower-rlaht comer of rectanale I 

int 


v-coordinate of lower-rlaht comer of rectanale 1 


Note: The width of a rectangle (right-left) must not exceed 32,766 units. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, page 630 

Microsoft Windows 3.0 SDK Programmer's Reference, page 7-57 
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6.077. RGB AND COLORREF STRUCTURE FORMAT 

Format of the long Integer that eonetitutee a RGB or COLORREF depende upon use. ea follows: 


RGB Structure Format 
Bvte 


3 

2 

1 

0 

Description 

Allowable Values 

X 




NOT USED 

Must be OOH 


X 



Blue intensity of color 

0=no blue: 0FFH»maxlmum blue 



X 


Green Intensity of color 

0=no areen; OFFH-maxImum oreen 




X 

Red Intensitv of color 

0=no red: 0FFH=maxlmum red 


Palette Index Structure Format 
Bvte 


3 

2 

1 

0 

Description 

Allowable Values 

X 




Index Identifier 

Must be 01 


X 



UNUSED 

Must be 00 



X 

X 

Index Into loaical oalette 



Palette-Relative RGB Structure Format 
Bvte _ 


3 

2 

1 

0 

Description 

Allowable Values 

X 




Identifier 

Must be 02H 


X 



Blue Intensitv to match 




X 


Green intensitv to match 





X 

Red intensitv to match 



Version: ‘RGB applies to Windows versions 1.0 and 2.0. 

•COLORREF applies to Windows 3.0 and later. 

Note: Black Is defined as 0000 OOOOH; white Is defined as OOFF FFFFH; 

medium gray Is defined as 0080 6080H. 

Source: Miaosoft Windows 2.0 SDK Programmer's Reference, page 630 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 7-17 through 7-19 


6.078. RGBQUAD STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Description 

BYTE 

rabBlue 

Blue intensitv of color 

BYTE 

rabGreen 

Green intensitv of color 

BYTE 

rabRed 

Red Intensitv of color 

BYTE 

rabReserved 

RESERVED, must be 0 


Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, page 7-58 

See Also: 6.077. RGB and COLORREF Structure Format 

6.079. RGBTRIPLE Structure Format 


6.079. RGBTRIPLE STRUCTURE FORMAT 


Field Tvoe 

Araument Tvoe 

Description 

BYTE 

rabBlue 

Blue Intensitv of color 

BYTE 

rabGreen 

Green Intensitv of color 

BYTE 

rabRed 

Red Intensitv of color 


Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, page 7-58 through 7-59 

See Also: 6.077. RGB and COLORREF Structure Format 

6.078. RGBQUAD Structure Format 
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6.084. WINDOW MANAGEMENT MESSAGES (continued) 



Pumose 

wParam 

IParam 

Return 


Sent when background at icon must be 

filled before paintino 

Handle of icon's device context 

Not used 

None 



Handle of window receiving focus 

Not used 

None 

WM_MENUSEL£CTt 

Occurs when user selects a menu item 

Item selected 

LO contains combination of menu flags: 
MF BITMAP 

MF CHECKED 

MF DISABLED 

MF GRAYED 

mf’mouseselect 

MF OWNERDRAW 

MF POPUP 

MF SYSMENU 

None 

WM MOVE 

Sent when a window is moved 

Not used 


None 

WM_PAINT 

Occurs when request to repaint window 
occurs 

Not used 

Not usedi 

None 

WM PAINTICONt 

Sent when icon is to be painted 

Not used 

Not used 

None 

WM_PARENTNOTIFYt 

Sent to parent window when child 
created, destroyed, or mouse active in 

Why parent notified: 

WM CREATE 

WM DESTROY 

wm"lbuttondown 

wm"mbuttondown 

WM RBUTTONDOWN 

LO=window handle of child window 
H0=child window ID 

If WM.CREATE or WM_DESTROY. 
LOB is x-coordinate 

HOB is y-corrdinate 

None 

WM_QUERYDRAGICONt 

Sent to minimized window that is about 
to be dragged (no class icon) 

Not used 

Not used 

LO=cursor handle 
or NULL 

WM_QUERYENDSESSION 

Occurs when user invokes End Session 
command 

Not used 

Not used 

*0 if shutdown 

WM_QUERYNEWPALETTEt 

Sent to window about to receive 
input focus 

Not used 

Not used 

TRUErrealized, 
else FALSE 

WM_QUERY0PEN 

Sent to icon when user requests it 
be opened 

Not used 

Not used 

Nonzero=openable 

WM_QUIT 

Indicates a request to terminate 
an application 

Exit code in PostOuitMessage call 

Not used 

None 

WM_SETF0NTt 

Specifies font dialog box control is to 
use when drawing text 

Handle of font (NULL=default) 

TRUE=control to redraw 

FALSE=don1 redraw 

None 

WM SETFOCUS 

Sent after a window gets the input focus 

Handle of window losing focus 

Not used 

None 

WM SETREDRAW 

Sets or clears the redraw flag 

If nonzero, redraw flag is set 

Not used 

None 

WM SETTEXT 

Used to set the text of a window 

Not used 

Lp to ASCIIZ string of window text 

May be error msq 

WM_SETVISIBLE§ 

Sent before a window is made visible 
or hidden 

Nonzero if window visible 

Not used 

None 

WM_SH0WWIND0W 

Sent when a window is hidden or shown 

Nonzero if window being shown 
Zero if being hidden 

0 if message sent due to ShowWindow 
Otherwise one of: 

SW PARENTCLOSING 

SW PARENTOPENING 

None 

WM_SIZE 

Occurs after size of window has 
been changed 

One of: SIZEICONIC 
SIZEFULLSCREEN 
SIZENORMAL 
SIZEZOOMSHOW 
SIZEZOOMHIDE 

New width and height of client area 
(widthrLO, height=H0) 

None 


*Message available beginning with Windows 2.0 
t Message available beginning with Windows 3.0 
§Message omitted beginning with Windows 3.0 
UPreviously documented as long pointer to PAINTSTRUCT 

Source; Microsoft Windows 2.0 SDK Programmer's Reference, pages 501 through 502 and 549 through 594 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 6-47 through 6-102 

See Also: 6.082. Format of a Windows Message 

6.083. Windows General Message Numbering 
6.085. Initialization Messages 
6.086. Input Messages 

6.087. System and System Information Messages 

6.088. Clipboard Messages 

6.089. Control Messages 

6.090. Notification Messages 

6.091. Nonclient Area Messages 

6.092. Scroll-Bar Messages 

6.093. MuKiple Document Interface Messages 

6.094. DDE Messages 
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6.085. INITIALIZATION MESSAGES 


Messaae Name 

Puroose 

wParam 

IParam 


WM_INITDIAL0Q 

Sent before diatog box displayed 

Handle to first control item that can 
take input focus 

Not used 

Same as value passed by dwInitParam if 
dialog box created by 

Create Dialog Indirect Param 

Create Dialog Param 

Dialog Box Indirect Param 

Dialog Box Param 

If * 0, the locus 
set to item in 
wParam 

WM INITMENU 

Request to initialize a menu 

Handle of the menu to be initialized 

Not used 

None 

WMJNITMENUPOPUP 

Sent before popup menu is displayed 

Handle of the popup menu 

HO=nonzero if popup is system menu 
L0=index of popup menu in the main menu 



Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 503 and 565 through 567 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 6-67 through 6-68 

See Also: 6.082. Format of a Windows Message 

6.083. Windows General Message Numbering 
6.064. Window Management Messages 
6.066. Input Messages 

6.087. System and System Information Messages 

6.088. Clipboard Messages 

6.089. Control Messages 

6.090. Notification Messages 

6.091. Nonclient Area Messages 

6.092. Scroll-Bar Messages 

6.093. Multiple Document Interface Messages 

6.094. DDE Messages 


6.086. INPUT MESSAGES 


Messaae Name 

Purpose 

wParam 

IParam 

Return 

WM_CHAR 

Result of translated WM KEYUP 
orWM KEYDOWN 

ASCII value of key 

Key infoV 

None 

WM_CHARTOITEM* 

Sent by list box in response to a 

WM CHAR messaae 

ASCII value of key 

LO=window handle of list box 

HO=current caret position 

Actiont 

WM_COMMAND 

Menu item selected, control passed 
message to Parent, or accelerator key 
translated 

Either nrenu item, control ID, or 
accelerator ID 

0=message f/menu or HO=1 if f/accel 
otherwise HO=notification code 
and LO=window handle of control 

None 

WM_DEADCHAR 

ResuH of translated WM KEYUP 
orWM KEYDOWN 

Character value of dead key 

Key infoY 

None 

WM_GETDLQCODE 

Sent by Windows dialog manager 
to control 

Not used 

Not used 

DLGC value* 

WM_QETTEXT 

Used to copy text corresponding to 
a window 

Number of bytes to be copied 
(including ending NULL) 

Long pointer to buffer to receive text 

Numba of bytes 
copied 

WM_GETTEXTL£NGTH 

Used to find length of text associated 
with a window 

Not used 

Not used 

Length of text 

WM_HSCROLL 

Occurs when user clicks mouse in 
scrollbar 

One of following scroll-bar codes: 

SB LINEUP (scroll one line up) 
SBIlINEOOWN (scroll one line down) 
SB”PAGEUP (saoll one page up) 
SB"PAGED0WN (scroll one page down) 
SB"THUMBP0SITI0N (to position) 
SB^THUMBTRACK (thumb dragged) 
SB’TOP (scroll to upper left) 
SB”B0TT0M (scroll to lower right) 
SB”ENDSCR0LL (end of scroll) 

HO=window handle of scroll-bar control 

LO=current position of thumb 

LO=current position of thumb 

None 

WM KEYDOWN 

Sent when nonsystem key pressed 

Virtual key code of the key pressed 

Key infoV 

None 

WM KEYUP 

Sent when nons^em key released 

Virtual key code of the key released 

Key infoV 

None 

WM_LBUTTONDBLCLK 

Sent when user double clicks left 
nwuse button 

One of the following: 

MK_RBUnON (right button down) 
MK~MBUTTON (middle button down) 
MK~LBUnON (left button down) 
MKjHIFT (Shift key down) 
MK”C0NTR0L (Control key down) 

L0=x coordinate of mouse cursor 

HO=y coordinate of mouse cursa 
(Coordinates relative to top left 
corner of window) 

None 

wSubuTTonBown 

Sent when left mouse button pressed 

One of the following: 

MK RBUTTON (right button down) 
MK'MBUTTON (middle button down) 
MK'SHIFT (Shift key down) 
MK'CONTROL (Control key down) 

LO=x coordinate of mouse cursor 

H0=y coordinate of mouse cursa 
(Coordinates relative to top left 
cana of window) 

None 


(Continued) 
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6.066. INPUT MESSAGES (continued) 


Message Name 

Purpose 

wParam 

IParam 

Return 

WM_LBUTTONUP 

Sent when left mouse button released 

One of the following; 

MK_RBUTTON (right button dovm) 

MK MBUTTON (middle button down) 
MK'SHIFT (Shift key down) 

MK COhfTROL (Control key down) 

LO=x coordinate of mouse cursor 

HO=y coordinate of mouse cursor 
(Coordinates relative to top left 
corner of window) 

None 

WM_MBUTTONDBLaK 

Sent when user double clicks middle 
mouse button 

One of the following: 

MK_RBUTTON (right button down) 

MK MBinrON (middle button down) 
MK'LBUTTON (left button down) 
MK'SHIFT (Shift key down) 

MK CONTROL (Control key down) 

LO=x coordinate of mouse cursor 

HO=y coordinate of mouse cursor 
(Coordinates relative to top left 
corner of window) 

None 

WM_MBUTTONDOWN 

Sent when middle mouse button pressed 

One of the following: 

MK RBUTTON (right button down) 
MK'LBUTTON (left button down) 
MK_SHIFT (Shift key down) 

MK CONTROL (Control key down) 

LO=x coordinate of mouse cursor 

HO=y coordinate of mouse cursor 
(Coordinates relative to top left 
corner of window) 

None 

WM_MBUTTONUP 

Sent when middle mouse button released 

One of the following: 

MK RBUTTON (right button down) 
MK"lBUTTON (loft button down) 

MK SHIFT (Shift key down) 

MK CONTROL (Control key down) 

LO=x coordinate of mouse cursa 

HO=y coordinate of mouse cursor 
(Coordinates relative to top left 
corner of window) 

None 

WM_MENUCHAR§ 

Sent when user presses mnemonic char 
not matching those predefined 

ASCII char user pressed 

HO=handle of menu 

LO=MF_POPUP or MFJYSMENU 
Upon reTurn, HO of return value 
should contain; 

0=discard character and beep 

1=close current menu 

2=LO has selected menu itenvnumber 

<”Soe IParam 

WM_MOUSEACTIVATE* 

Sent when cursor in inactive window 
with mouse down 

Handle to topmost parent window 
of activated window 

LO=hit-test area code 

HO=mouse nnessaqe number 


WM_MOUSEMOVE 

Sent when mouse is moved 

One of the following: 

MK RBUTTON (right button down) 
MK~MBUnON (middle button down) 
MK"LBUTT0N (left button down) 

MK JHIFT (Shift key down) 

MK CONTROL (Control key down) 

LO=x coordinate of mouse cursor 

HO=y coordinate of mouse cursor 
(Ckxjrdinales relative to top left 
corner of window) 

None 

WM_RBUTTONDBLCKL 

Sent when right mouse button is 
doubled clicked 

One of the following: 

MK RBUnON (right button down) 

MK MBUnON (middle button down) 
MK'LBUTTON (loft button down) 
MKjHIFT (Shift key down) 

MK CONTROL (Control key down) 

LO=x coordinate of mouse cursor 

HO=y coordinate of mouse cursor 
(Coordinates relative to top left 
corner of window) 

None 

WM_RBUTTONDOWN 

Sent when right mouse button is pressed 

One of the following; 

MK MBUTTON (middle button down) 
MK"LBUTT0N (left button down) 

MK SHIFT (Shift key down) 

MK CONTROL (Control key down) 

LO=x coordinate of mouse cursor 

HO=y coordinate of mouse cursor 
(Coordinates relative to top left 
corner of window) 

None 

WM_RBUTTONUP 

Sent when right mouse button is released 

One of the following: 

MK MBUTTON (middle button down) 
MK"lBUTTON (left button down) 
MK'SHIFT (Shift key down) 
MK’CONTROL (Control key down) 

LO=x coordinate of mouse cursor 

HO=y coordinate of mouse cursor 
(Coordinates relative to top left 
corner of window) 

None 

WMJETCURSOR* 

Occurs if mouse input not captured 
and nwuse ntoves 

Handle to window containing cursor 

LO=hit-test area code 

HO=mouse message number 

None 

WM TIMER 

Sent when time limit for timer is elapsed 

Timer ID 

Lp to (unction passed to SetTimer 

None 

WM_VKEYTOITEM* 

Sent by list box in response to 

WM KEYDOWN 

Virtual-key code user pressed 

LO=window handle of list box 
HO=current caret position 

Actiont 

WM_VSCROLL 

Sent when user clicks nwuse in 
vert scroll bar 

One of following scroll-bar codes: 

SB LINEUP (scroll up one line) 
SB^LINEDOWN (scroll down one line) 
SB_PAGEUP (scroll up one page) 

SB PAGEDOWN (scroll down one page) 
SB'THUMBPOSITION (to position) 
SBIthUMBTRACK (thumb dragged) 
SB_T0P (scroll to top) 

SB”B0TT0M (scroll to bottom) 
SB'ENDSCROLL (end of scroll) 

If sent by scroll-bar control, HO=handle 
of control 

LO= current position of thumb 

LO= current position of thumb 

None 
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•Applies to aH versions of Windows beginning with 3.0. 
tAction defined as one of following: 

> -2, application handled selection, no further action needed. 

B -1, list box should perform defauK action. 

■ 0 or larger, index of list box Item on which defauH action for keystroke should be made 
VKey Information coded as follows; 


Bits and Meaning 

Atiowabie Vaiues 

Bit 31 = transition state 

l=released, 0=prossed 

Bit 30 = previous key state 

l=down, 0=up 

Bit 29 = context code 

1=Altdown, 0=Alt up 

Bits 27-26 = used by Windovi^ 


Bits 25-26 = not used 


Bit 24 = extended key status 

1=extended key. 0=no 

Bits 16-23 = scan code 

OEM dependent value 

Bits 0-15 = repeat count 



tone of the following; 

DLGC DEFFUSHBUTTON 

dlgc"hassetsel 

DLGC PUSHBUTTON 

dlgc"radiobutton 

DLGC"WANTALLKEYS 

DLGC WANTARROWS 

DLGC WANTCHARS 

DLGC’WANTMESSAGE 

DLGCiWANTTAB 

§Message available beginning with Windows 3.0 

-MA.ACTIVATE | MA.NOACTIVATE | MA.ACTIVATEANDEAT 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 503 through 504, 551 through 602 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 6-49 through 6-112 

See Also; 6.082. Format of a Windows Message 

6.083. Windows General Message Numbering 

6.084. Window Management Messages 

6.085. Initialization Messages 

6.087. System and System Information Messages 

6.088. Clipboard Messages 

6.089. Control Messages 

6.090. Notification Messages 

6.091. Nonclient Area Messages 

6.092. Scroll-Bar Messages 

6.093. Multiple Document Interface Messages 

6.094. DDE Messages 
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6.087. SYSTEM AND SYSTEM INFORMATION MESSAGES 


Messaae Name 

Pumose 

wParam 

IParam 

WM_COMPACTING* 

Sent to top-level windows if >12.5% time spent 
performing memory compaction 

Ratio of CPU time compacting 

Not used 

WM_DEVM0DECHANGE 

Sent to top-level windows when device mode 
settings change 

Not used 

Long pointer toWIN.INI device name 

WM_FONTCHANGE 

Sent to top-level windows when pool of font 
resources changes 

Not used 

Not used 

WM PALETTECHANGED* 

Informs all windows that system palette is changed 

Handle of window causing change 

Not used 

WM_SPOOL£RSTATUS* 

Sent whenever Print Manager adds or removes 
a job in queue 

SPJOBSTATUS 

LO=number of jobs remaining; HO=not used 

WM_SYSCHAR 

Sent when WM SYSKEYUP or 

WM SYSKEYDOWN translated 

ASCII-code of System-menu key 

Key infot 

WM_SYSCOLORCHANGE 

Sent to top-level windows when system 
color setting changes 

Not used 

Not used 

WM_SYSCOMMAND 

Sent when user selects command from System menu 
or when user selects maximize or minimize box 

Type of system command 

If mouse used, LO=x-coordinate, 
HO=v-coordinate; otherwise not used 

WM_SYSDEADCHAR 

Sent when WM SYSKEYUP or 

WM SYSKEYDOWN translated 

Dead-key character value 

LO=repeat count, HO=auto repeat count 

WM SYSKEYDOWN 

Sent when user holds down Alt key and another key 

Virtual-key code 

Key infot 

WM SYSKEYUP 

Sent when user releases Alt key and another key 

Virtual-key code 

Key infot 

WM_SYSTEMERRORt 

Sent to top-level windows when out-of-memory 
error occurs 

8=out of memory error code 

Not used 

WMJIMECHANGE 

Sent to top-level windows when application 
changes system time 

Not used 

Not used 

WM_WININICHANGE 

Sent to top-level windows when WIN.INI is changed 

Not used 

Long pointer to string specifying section 
that changed: 0 if more than one change 


‘Applies to all versions of Windows beginning with 3.0. 
tKey information coded as follows: 


Bits and Meanina 

Allowable Values 

Bit 31 = transita'on state 

1=released, 0=pressed 

Bit 30 = previous key state 

1=down,0=up 

Bit 29 = context code 

1=Alt down,0=Alt up 

Bits 27-26 = used internally by Windows 


Bits 25-26 = not used 


Bit 24 = extended key status 

1=extended key, 0=no 

Bits 16-23 = scan code 

OEM dependent value 

Bits 0-15 = repeat count 



*Not in Windows 3.0 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 507 and 558 through 604 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 6-52 through 6-114 

See Also: 6.082. Format of a Windows Message 

6.083. Windows General Message Numbering 

6.084. Window Management Messages 

6.085. Initialization Messages 

6.086. Input Messages 

6.088. Clipboard Messages 

6.089. Control Messages 

6.090. Notification Messages 

6.091. Nonclient Area Messages 

6.092. Scroll-Bar Messages 

6.093. Multiple Document Interface Messages 

6.094. DDE Messages 
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6.088. CLIPBOARD MESSAGES 


Messaae Name 

Puroose 

wParam 

IParam 

WM_ASKCBFORMATNAME 

Sent when clipboard needs handle for 

CF OWNERDISPLAYtermat 

Integer number of bytes to copy 

Long pointer to buffer where copy of 
format name is to be stored 

WM.CHANQECBCHAIN 

Sent to first window in viewer chain when 
window is removed from chain 

Handle of window being removed 

.0=handle of window following one being 
removed (next window) 

WM_DESTROYCUPBOARD 

Sent to clipboard owner when clipboard is 
emptied by EmptyClipboard 

Not used 

Not used 

WM_DRAWaiPBOARD 

Sent to first window in viewer chain when 
contents are changed 

Not used 

Not used 

WM_HSCROLLCUPBOARD 

Sent when clipboard is CF.OWNERDISPLAY 
and horizontal scroll event occurs 

Handle to clipboard application window 

LO contains one of these scroll bar codes: 

SB LINEUP (scroll one line up) 
SBIuNEDOWN (scroll one line down) 
SB_PAGEUP (scroll one page up) 

SB PAGEDOWN (scroll one page down) 

SBJHUMBPOSITION (scroll to position) 
SB_TOP (scroll to upper left) 

SB BOTTOM (scroll to lower right) 
SBJNDSCROLL (end of scroll) 

HO contains thumb position if 

LO=SB THUMBPOSITION 

WM.PAINTCUPBOARD 

Sent when clipboard is CF_OWNERDISPLAY and 
clipboard app's client area needs repainting 

Handle to clipboard application window 

Long pointer to PAINTSTRUCT 

WM_RENDERALLFORMATS 

Sent to application that owns clipboard when 
application is being destroyed 

Not used 

Not used 

WM.RENDERFORMAT 

Sent to request clipboard owner format data 
in specified format 

Data format to render 

Not used 

WMJIZECUPBOARD 

Sant when clipboard is CF.OWNERDISPLAY and 
clipboard app window has changed size 

Handle to clipboard application window 

LO=pointer to RECT 

WM.VSCROLLCUPBOARD 

Sent when clipboard is CF.OWNEROISPLAY and 
vertical scroll event occurs 

Handle to clipboard application window 

LO contains one of these scroll bar codes: 

SB LINEUP (scroll one line up) 
SB'unEDOWN (scroll one line down) 
SB_PAGEUP (scroll one page up) 

SB PAGEDOWN (scroll one page down) 

SBJHUMBPOSITION (scroll to posiUon) 
SB_TOP (scroll to upper left) 

SB BOTTOM (scroll to lower right) 
Sb"enDSCROLL (end of scroll) 

HO contains thumb position if 

LO=SB THUMBPOSITION 


Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 506 through 507, 550 through 603 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 6-48 through 6-113 

See Aleo: 6.015. Clipboard Formats and Clipboard File Format 

6.082. Format of a Windows Message 
6.083. Windows General Message Numbering 
6.084. Window Management Messages 
6.085. Initialization Messages 
6.086. Input Messages 

6.067. System and System Information Messages 

6.069. Control Messages 

6.090. Notification Messages 

6.091. Nonclient Area Messages 

6.092. Scroll-Bar Messages 

6.093. Multiple Document Interface Messages 

6.094. DDE Messages 
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6.089. CONTROL MESSAGES 



Pumose 

wParam 

IParan) 

Return 

0M_GETCHECK 

Sent to determine status of check twx 
or radio button 

Not used 

Not used 

^ if checked, 0 for 
PUSHBUTTON 

BM_GETSTATE 

Sent to determine if pushbutton high¬ 
lighted or mouse button pressed or 
SPACEBAR pressed when button 
has focus or user presses mouse 
button when cursor over button 

Not used 

Not used 

nn 

BM_SETCHECK 

Sent to radio button or check box 

O=remove check 

Nonzero=place check 

Not used 


BMJETSTATE 

Sent to highlight button or check box 

0=highlight removed 

Nonzero=highliqhted 

Not used 

None 

BM_SETSTYL£* 

Sent to alter button style 

One of following style values: 

BS AUTOCHECKBOX 

BS AUTORADIOBUTTON 

BS AUT03STATE 
BS’CHECKBOX 

BS DEFPUSHBUnON 

BS GROUPBOX 

BS LEFTTEXT 

BS OWNERDRAW 

BS PUSHBUTTON 

bs'radiobutton 

BS 3STATE 

O=not redrawn 

Nonzero=redrawn 

None 

CB_ADDSTRINGt 

Adds string to list box of combo box 

Not used 


Index to string or 

CB ERR or 

CB ERRSPACE 

CB DELETESTRINGt 

Deletes string from list box 

Index to string 

Not used 


CB DIRt 

Adds list of files to list box 

DOS attribute value 



CB FINDSTRINGt 

Finds first matching string in list box 

Index of item before search start 
or-1 

Lp to ASCIIZ prefix string 

Index of match or error 


Returns count of items in list box 

Not used 

Not used 

Item count 





Index of item or 

CB ERR 


Returns position of selected text 

Not used 

Not used 

PositionV 

ICB GETfTEMDATAt 


Index to item 

Not used 



Copies string from list box to buffer 

Index to string 

Lp to buffer 

Length in bytes or 

CB ERR 

|CB_GETLBTEXTL£Nt 

Returns length of string in list box 

Index of string 

Not used 

Length in bytes or 

CB ERR 

BillMiSSilliZSHHIiH 






Limits length of text user may enter 

Max number of bytes 

Not used 


CB RESETCONTENTt 

Removes all strings from list box 

Not used 

Not used 

None 

CBJELECTSTRINGt 

Selects first matching string 

Index of item before search start 
or-1 

Lp to ASCIIZ prefix string 

Index of match or 

CB ERR 

CB SETCURSELt 

Selects string and scrolls into view 

Index of string or-1 

Not used 

MavbeCB ERR 

CBJETEDITSELt 

Selects chars in edit control 

Not used 

LO=start position 

HO=end position 

TRUE=success or 
error 

CB SETITEMDATAt 

Sets value for item 

Index of item 

New value for item 

MavbeCB ERR 

CB_SHOWDROPDOWNt 

Shows or hides drop-down list box 

TRUE=display if not visible 
FALSE=hide if visible 

Not used 

None 

DM_GETDEFID 

Retrieves ID of default push-button 
control for dialog box 

Not used 

Not used 

LO=ID 

HO=DC HASDEFID 
or NULL 

DM_SETDEFID 

Sets default push-button control 
for dialog box 

ID of new default control 

Not used 

None 

EM_CANUNDO 

Sent to determine if edit control can 
undo last edit 

Not used 

Not used 

Nonzero if control 
accepts EM UNDO 

EM EMPTYUNDOBUFFERt 

Directs control to empty undo buffer 

Not used 

Not used 

None 

EM_FMTUNES 

Sent to add or remove EOL char 
from text lines 

O=remove EOL 

Noruero=add CR CR LF to lines 

Not used 

Nonzero if any 
formatting occurs 

EM_GETHANDL£ 

Sent to determine handle of buffer 
holding control window contents 

Not used 

Not used 

Data handle of 
edit control buffer 

EM.GETUNE 

Sent to copy a line from the edit 
control 

Line number 

Far pointer to buffer to store 
line (first word=nnax length 
allowed) 

Number of bytes copied 

EM_GETUNECOUNT 

Sent to determine number of lines of 
text in edit control 

Not used 

Not used 

Number of lines 
in control 

EM GETMODIFY 

Returns current value of modi^ flag 

Not used 

Not used 

Modify flag 


(Continued) 
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6.089. CONTROL MESSAGES (continued) 


Messaae Nome 

Puroose 

wParam 

IParam 

- Return - 

EM_GETflECT 

Sent to determine formatting 
rectangle of control 

Not used 

Long pointer to RECT 

None 

EM_GETSEL 

Sent to determine start and end 
positions of seiection 

Not used 

Not used 

LO=start position 

HO=fir8t non-select 

EM_UMinEXT 

Sent to limit length of text the 
user may enter 

Maximum bytes 

Not used 

None 

EM_UNEFROMCHAR‘ 

Sent to determine which line contains 
a specific character 

Index to character or -1 

Not used 

Line number 

EM.UNEINDEX 

Sent to determine number of char 
positions before first char on iine 

Line number or -1 for current line 

Not used 

Char positions that 
precede first char 

EM.UNELENGTH 

Sent to determine length of line in edit 
control's text buffer 

Line number or -1 for current line 

Not used 

Line length 

EM_UNESCROLL 

Sent to scroll context of control by 
a number of lines 

Not used 

LO=number of vert, lines 
HO=number of horiz. char 
positions 

None 

EM_REPLACESEL 

Sent to replace selection with 
new text 

Not used 

Far pointer to ASCIIZ string of 
replacement text 

None 

EM_SCROLL1 

Sent to direct edit control to scroll 
window vertically 

One of the following values: 

SB UNEUP 

SB UNEDOWN 

SB PAGEUP 

SB>AGEDOWN 

SB THUMBPOSITION 

EM GETTHUMB 

Not used 

None 

EM_SETFOMT1 

Sent to set edit control font 
being used 

Font ID (must be fixed pitch) 

Not used 

None 

EMJETHANDLE 

Sent to establish text buffer used to 
hold control window contents 

Handle to buffer in application's 
data segment 

Not used 

None 

EM SETMODIFY 

Sets modify flag for control 

New modify flag value 

Not used 

None 

EM_SETPASSWORDCHARt 

Sets char displayed in control 
created with ES PASSWORD 

Char to display or NULL 

Not used 

None 

EM_SETRECT 

Sent to set formatting rectangle 
of control 

Not used 

Lp to RECT specifying new 
rectangle 

None 

EMJETRECTNP 

Sent to set formatting rect of control 
with no repainting 

Not used 

Lp to RECT specifying new 
rectangle 

None 

EMJETSEL 

Sent to select chars between start 
and end position 

Not used 

LO=start position 

HO=ending position 

None 

EMJETTABSTOPSt 

Sets tab stop positions for multiline 
control 

Number of tabs 

Lp to array of integers 
describing tab stops 

TRUE=all tabs set 

EMJETWORDBREAK* 

Sent to set word break for multiline 
edit controls 

Not used 

Lp to application-supplied 
word break function 

None 

EM UNDO 

Sent to undo last edit to edit control 

Not used 

Not used 

Nonzero^success 

LB ADDSTRING 

Sent to add string to list box 

Not used 

Lp to ASCIIZ string to add 

Index to string or error 

LB_DElfTESTRING 

Sent to delete string from list box 

Index to string to delete 

Not used 

Strings remaining or 
error 

LB_DIR 

Sent to add list of files in current 
directory to list box 

DOS attribute value 

Lp to file specification string 
(may include * and ?) 

Item count or error 

LB FINDSTRINGt 

Finds first string matching prefix 

Index of item preceding start 

Pointer to ASCIIZ string 

Index of match or error 

LB_GETCOUNT 

Sent to get count of number of 
items in list box 

Not used 

Not used 

Item count or error 

LB_GETCURSEL 

Sent to return index of current 
selection, if any 

Not used 

Not used 

Index of selection or 

error 

LB GETHORIZONTALEXTENTt 

Retrieves width in pixels box can scroll 

Not used 

Not used 

Width, in pixels 

"lb GETITEMDATAt 


Index to item 

Not used 

1 

LB GETITEMRECTt 


Index to item 

Lp toRECT 


LB_GETSEL 

Sent to return selection state 
of an item 

Index to the item 

Not used 

>0 if item selected 
or 0 Of LB ERR 

LB GETSELCOUNTt 

Returns number of selected items 

Not used 

Not used 

Item count. LB ERR 

LB_GETSELITEMSt 

Fills buffer wilh selected item numbers 

Max number of selected items 

Lp to buffer 

MaybeLBJRRof 
number of items 

LB_GEnEXT 

Sent to copy string from 

Index to string to copy into 
buffer 

Lp of buffer to receive string 

sm 

Length of string 
in bvles or error 

LB_GEnEXTLEN 

Sent to determine length of string 

Index to the string 

Not used 

Length of string 
in bytes or error 

LB GEHOPINDEXt 


Not used 

Not used 

Index of item 

LBJNSERTSTRING 


Index to position lor string, or -1 
for end of list 

Lp to ASCIIZ siring to insert 

Index of mserton or 
error 



Not used 

Not used 

None 


(Continued) 
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6.089. CONTROL MESSAGES (continued) 


_ Message Name 

LB_SEL£CTSTRINQ 

LB_SEUTEMRANGEt 


_ Purpose 

Sent to change selection to first 

string matching prefix _ 

Selects one or more items 


_ wParam _ 

Index of start point for search, 

•1=search all strings _ 

0=deselect, nonzero=select 


LB SETCOLUMNWIDTHt 
LB.SETCURSEL 

LB SETHORIZONTALE)CrENTf 

LB SETITEfyIDATAt _ 

LB SETSEL _ 

LB SETTABSTOPSt 


Sets width in pixels of all columns 

Sent to select string and scroll 

it into view, if necessary _ 

Sets width list box can be scrolled 
Sets value associated with item 
Sent to set selection state of a string 
Sets tab stop positions in list box 


Width, in pixels _ 

Index to string to select or -1 


Pixels list box can scroll horz. 

Index to item _ 

0=unhighlight; ;tO=highlight 
Number of tab stops 


LB SETTOPINDEXt 

WM CLEAR _ 

WM COMPAREITEMt 
IWM COPY 


WM_CUT 

WM deleteitbF" 
WM DRAWITEMt 
WM GETFONTt 
WM_PASTE 

WM MEASUREnW 
WM NEXTDLGCTL 
WM SETFONTt 
WM UNDO _ 


Sets first visible item in list box 

Sent to delete current selection 
Determines relative position of item ^ 

Sent to copy current selection to 

clipboard in OF TEXT format _ 

Sent to perform WM COPY and 

WM CLEAR, in that order _ 

Indicates list box item was removed 
Sent when visual aspect changed 

Gets current control's font _ 

Sent to copy clipboard data to 
current window at current cursor pos 

Sent when control is created _ 

Sent to alter control focus _ 

Specifies font to draw text in _ 

Undoes last operation _ 


Index of item 
Not used 
Not used 

Not used 


Not used 


Not used 
Not used 
Not used 
Not used 


Not used _ 

Control receiving focus 
Font handle or NULL (default) 
Not used_ 


_ IParam 

Lp to ASCIIZ prefix string 


LO=index of first 
HO=index of last 
Not used _ 


Return 
Index of selected 
Kern or LB ERR 
MaybeLB.ERR 


None _ 

MaybeLB.ERR 


New value of item _ 

LO=index to string or -1 for all 

Lp to integer array of tab 
positions _ 


May be LB ERR 
May be LB ERR 

TRUE=all tabs set 


Not used _ 

Not used _ 

Lp to COMPAREITEMSTRUCT 


May be LB ERR 

Not used 
Value§ 


Not used 


None 


LptoDELETEITEMSTRUCT 
Lp to DRAWITEMSTRUCT 

Not used _ 

Not used 


None 

None _ 

Font h andle or NULL 
None 


LptoMEASUREITEMSTRUCT 

Control flag _ 

TRUE=redraw itself _ 

Not used _ 


None 

None 

None 

None 


•Applies to all versions of Windows beginning with version 2.0. 
tApplies to all versions of Windows beginning with version 3.0. 

UNO longer documented beginning with Windows 3.0 
VLO word=start position. HO word=end position 
§-1 =item 1 sorts before item 2 
0=item 1 and 2 sort the same 
1 =item 1 sorts after item 2 

Source; Microsoft Windows 2.0 SDK Programmer's Reference, pages 508*510, 519 through 586 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 5-2 through 6-114 

See Also; 6.082. Format of a Windows Message 

6.063. Windows General Message Numbering 
6.084. Window Management Messages 
6.085. Initialization Messages 
6.066. Input Messages 

6.067. System and System Information Messages 

6.088. Clipboard Messages 

6.090. Notification Messages 

6.091. Nonclient Area Messages 

6.092. Scroll-Bar Messages 

6.093. Multiple Document Interface Messages 

6.094. DDE Messages 


6.090. NOTIFICATION MESSAGES 


Message 

Meaning 

wParam 

IParam 

BN_CUCKED 

Button has been clicked 

Control ID 

LO=control handle 

HO=BN CUCKED 

BN_OISABLE§ 

Button should be drawn as disabled 

Control ID 

LO=control handle 

HO=BN DISABLED 
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6.090. NOTIFICATION MESSAGES (continued) 


Messaae 

Meanina 

wParam 


CBN_DBLCLKt 

User has double clicked in a list box 

Control ID 

LO=control handle 

HO=CBN DBLaK 

CBN_DROPDOWNt 

List box of a combo box will be dropped down 

Control ID 

LO=control handle 

HO=CBN DROPDOWN 

CBN_EDITCHANGEt 

User has taken action that may have altered 
the text in an edit control 

Control ID 

LO=control handle 

HO=CBN EDITCHANGE 

CBN_EDITUPDATEt 

Combo box of an edit control will display 
altered text 

Control ID 

LO=control handle 

H0=CBN EDITUPDATE 

CBN_ERRSPACEt 

List box control cannot allocate enough memory 

Control ID 

LO=control handle 

HO=CBN ERRSPACE 

CBN_KILLFOCUSt 

Combo box has tost input focus 

Control ID 

LO=conlrol handle 

HO=CBN KILLFOCUS 

CBN_SELCHANGEt 

Selection in list box has changed 

Control ID 

LO=conlrol handle 

HO=CBN SELCHANGE 

CBN_SETFOCUSt 

Combo box has received input focus 

Control ID 

LO=conlrol handle 

HO=CBN SETFOCUS 

EN_CHANGE 

User has taken an action that may have 
changed the content of the text 

Control ID and wParam 
parmofWM COMMAND 

LO=control handle 

HO=EN CHANGE 

ENJRRSPACE 

Edit control is out of space 

Control ID and wParam 
parmofWM COMMAND 

LO=control handle 

HO=EN ERRSPACE 

EN_HSCROLL 

User has clicked on the edit control's 
horiz scroll bar 

Control ID and wParam 
parmofWM COMMAND 

LO=control handle 

H0=EN HSCROLL 

EN_KILLFOCUS 

Edit control has tost the input focus 

Control ID and wParam 
parmofWM COMMAND 

LO=control handle 

HO=EN KILLFOCUS 

EN_MAXTEXTt 

Current insertion exceded the specified number 
of chars for the edit control 

Control ID and wParam 
parmofWM COMMAND 

LO=control handle 

HO=EN MAXTEXT 

ENJETFOCUS 

Edit control has obtained the input focus 

Control ID and wParam 
parmofWM COMMAND 

LO=control handle 

H0=EN SETFOCUS 

EN_UPDATE* 

Edit control will display altered text 

Control ID and wParam 
parmofWM COMMAND 

LO=conlrol handle 

H0=EN UPDATE 

EN_VSCROLL 

User has clicked on the edit control's 
vert scroll bar 

Control ID and wParam 
parmofWM COMMAND 

LO=control handle 

HO=EN VSCROLL 

LBN_DBLCLK 

User has double clicked the mouse button 
over a string 

Control ID and wParam 
parmofWM COMMAND 

LO=window handle 

HO=LBN DBLCLK 

LBN_ERRSPACE 

Out of memory 

Control ID and wParam 
parmofWM COMMAND 

LO=window handle 

HO=LBN ERRSPACE 

LBN_KILLF0CUSt 

List box has lost input focus 

Control ID and wParam 
parmofWM COMMAND 

LO=window handle 

HO=LBN KILLFOCUS 

LBN_SELCHANGE 

Selection has been changed 

Control ID and wParam 
parmofWM COMMAND 

LO=window handle 

HO=LBN SELCHANGE 

LBNJETFOCUSt 

List box has received input focus 

Control ID and wParam 
parmofWM COMMAND 

LO=window handle 

H0=LBN SETFOCUS 


^Applies to versions of Windows beginning with 2.0. 
tApplies to versions of Windows beginning with 3.0. 

§No longer documented beginning with Windows 3.0 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 511 through 512, 522 through 548 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 6-7 through 6-46 

See Also: 6.082. Format of a Windows Message 

6.083. Windows General Message Numbering 
6.084. Window Management Messages 
6.085. Initialization Messages 
6.086. Input Messages 

6.087. System and System Information Messages 

6.088. Clipboard Messages 

6.089. Control Messages 

6.091. Nonclient Area Messages 

6.092. Scroll-Bar Messages 

6.093. Multiple Document Interface Messages 

6.094. DDE Messages 
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6.091. NONCLIENT AREA MESSAGES 


Messaae Name 

Puroose 

wParam 

IParam 

WM_NCACTIVATE 

Sent to window when Its nondlent area 
needs to be chanoed 

0-make active; nonzero-make Inactive 

Not used 

WM_NCCALCSIZE 

Sent when size of client area needs to 
be calculated 

Not used 

Long pointer to RECT 


Sent before WM.CREATE message when 
window created 

Handle to window being created 

Lp to CREATESTRUCT for window 

|WM_NCDESTROY 

Sent after WM_DESTROY message 

Not used 

Not used 






Sent when left mouse button double clicked 

In nonclient area 


LO=x coord of mouse 

HO=v coord of mouse 




LO=x coord of mouse 

HO=v coord of mouse 



Code returned by WM.NCHIHESr 

LO-x coord of mouse 

HO=v coord of mouse 



Code returned by WM.NCHIHESr 

LO=x coord of mouse 

HO=v coord of mouse 

WM.NCMBUTTONDOWN 


Code returned by WM.NCHIHESr 

LO-x coord of mouse 

HO=v coord of mouse 



Code returned by WM.NCHIHESr 

LO=x coord of mouse 

HO=v coord of mouse 

WM_NCM0USEM0VE 

Sent when mouse Is moved In nonclient 

area of window 

Code returned by WM.NCHIHESr 

LO=x coord of mouse 

HO=v coord of mouse 

WM_NCPAINT 

Sent to window when frame needs repainting 


Not used 

Not used 

WM_NCRBUTTONDBLCLK 

Sent when right mouse button double clicked 

In nonclient area 


LO=x coord of mouse 

HO=v coord of mouse 

WM_NCRBUnONDOWN 

Sent when right mouse button pressed 

In nondlent area 

Code returned by WM.NCHIHESr 

LO=x coord of mouse 

HO=v coord of mouse 

WM_NCRBUnONUP 

Sent when right mouse button released 

In nondlent area 

Code returned by WM.NCHIHESr 

LO=x coord of mouse 

HO=v coord of mouse 


*One of the following hit-text codes: 

HTBOTTOM 

HTBOTTOMLEFT 

HTBOTTOMRIGHT 

HTCAPTION 

HTCLIENT 

HTERROR 

HTGROWBOX 

HTHSCROLL 

HTLEFT 

HTMENU 

HTNOWHERE 

HTREDUCE 

HTRIGHT 

HTSIZE 

HTSYSMENU 

HTTOP 

HTTOPLEFT 

HTTOPRIGHT 

HTTRANSPARENT 

HTVSCROLL 

HTZOOM 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 513 through 514 and 576 through 584 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 6-83 through 6-90 

See Also: 6.082. Format of a Windows Message 

6.083. Windows General Message Numbering 
6.084. Window Management Messages 
6.085. Initialization Messages 
6.086. Input Messages 

6.087. System and System Information Messages 

6.088. Clipboard Messages 

6.089. Control Messages 

6.090. Notification Messages 

6.092. Scroll-Bar Messages 

6.093. Multiple Document Interface Messages 

6.094. DDE Messages 
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6.092. SCROLL-BAR MESSAGES 


Messaae Name 

Purpose 

wParam 

IParam 

WM_HSCROLL 

Sent when user clicks in horz scroll bar 

Scroll bar code: 

SB BOTTOM 

SB ENDSCROLL 

SB UNEDOWN 

sb"uneup 

sb"pagedown 

SB PAGEUP 

SB THUMBPOSITION 

sb"thumbtrack 

sb"top 

HO=window handle of control, unless 
sent by pop-up window scroll bar 

WM_VSCROLL 

Sent when user clicks in vertical scroll bar 

Scroll bar code: 

SB BOTTOM 

SB ENDSCROLL 

sb"unedown 

sb'uneup 

SB PAGEDOWN 

SB PAGEUP 

sb"thumbposition 

sb'thumbtrack 

sb‘top 

MO=wlndow handle of control, unless 
sent by pop-up window scroll bar 


Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 6-65 and 6-112 

See Aleo: 6.082. Format of a Windows Message 

6.083. Windows General Message Numbering 
6.084. Window Management Messages 
6.085. Initialization Messages 
6.086. Input Messages 

6.087. System and System Information Messages 

6.088. Clipboard Messages 

6.089. Control Messages 

6.090. Notification Messages 

6.091. Nonclient Area Messages 

6.093. Multiple Document Interface Messages 

6.094. DDE Messages 
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6.093. MULTIPLE DOCUMENT INTERFACE MESSAGES 


Messaae Name 

Pumose 

wParam 

IParam 


WM_DIACTIVATE* 

Sent to client to activate a different MDI 
child window 

Window handle of child window 

LO=window handle of child activatedt 
HO=window handle of child deactivatedt 


WM MDICASCADE* 

Arranges child windows in cascade format 

Not used 




Sent to MDI client to create a child window 

Not used 

Lp to MDICREATESTRUCT 

LOrwindID 

HO=zero 

WM MDIDESTROY* 

Sent to MDI client to close a child window 

Window handle of child window 

Not used 

None 

WM_MDIGETACTIVE* 

Returns current active MDI child window 

Not used 

Not used 

LO=wind ID 
HO=(1=max) 

WM_MDIICONARRANGE* 

Sent to MDI client to arrange minimized 
child windows 

Not used 

Not used 

None 

WM MDIMAXIMIZE* 

Sent to MDI client to maximize child window 

Window ID of child window 

Not used 

None 

WM_MDINEXT* 

Activates next MDI child window and places 
previous active window behind all others 

Not used 

Not used 

None 

WM_MDIRESTORE‘ 

Restores MDI child window from maximized 
or minimized size 

Window ID of child window 

Not used 

None 

WM_MDISETMENU‘ 

Replaces menu of MDI frame window, the 
window pop-up menu, or both 

Not used 

L0=menu handle of new frame-wind menu 
H0=menu handle of new pop-up menuS 

Handle of 
menu replaced 

WM_MDmLE‘ 

Sent to cause MDI client to arrange all 
child windows in tiled format 

Not used 

Not used 

None 


‘Applies to all versions of Windows beginning with 3.0. 

§lf either LO or HO value is zero, that menu is not replaced. 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 6-75 through 6-79 

See Also: 6.082. Format of a Windows Message 

6.083. Windows General Message Numbering 
6.084. Window Management Messages 
6.085. Initialization Messages 
6.086. Input Messages 

6.087. System and System Information Messages 

6.088. Clipboard Messages 

6.089. Control Messages 

6.090. Notification Messages 

6.091. Nonclient Area Messages 

6.092. Scroll-Bar Messages 

6.094. DDE Messages 




Windows Functions: Messages 


6-109 


6.094. DDE MESSAGES 


Messaae Name 

Purpose 

wParam 

IParam 

m DDE ACK 
frMlv to INITIATE) 

Notifies application of receipt and 
orocessingofWM DDE INITIATE 

Sending window ID 

LO=aApplication 

HO=aTopic 

WM DDE ACK 

Ireolv to EXECUTE) 

Notifies appPcation of receipt and 
orocessingofWM DDE ACK 

Sending window ID 

LO=wStatus 

HO=hCommands 

WM_DDE_ACK 
(reolv to other messages) 

Notifies application of receipt and 
processing of all other WM DDE messages 

Sending window ID 

LO=wStatus (DDEACK structure) 
HO=altem 

WM_DDE_ADVISE 

Requests server application to supply 
update for data item 

Sending window ID 

LO=handle to DDEADVISE structure 
HO=altem 

WM_DDE_DATA 

Sends data Kern value to client application 

Sending window ID 

LO=handle to DDEDATA structure 
HO=altem 

WM_DDE_EXECUTE 

Sends conunand string to server application 

Sending window ID 

LO=RESERVED 

HO=handle to Commands 

WM_DDE_INrTIATE 

Initiates conversation with applications 
responding to application and topic names 

Sending window ID 

LO=aApplication 

HO=aTopic 

WM_DDE_POKE 

Requests server application to accept 
unsolicted data item value 

Sending window ID 

LO=handle to DDEPOKE structure 
HO=altem 

WM_DDE_REQUEST 

Requests server appKcation to provide 
value of a data item 

Sending window ID 

LO=cfFormat 

HO=altem 

WM DDE TERMINATE 

Sent to terminate a DDE conversation 

Sending window ID 

RESERVED 

WM_DDE_UNADVISE 

Sent to server application to indicate 
item should no longer be updated 

Sending window ID 

LO=cfFormat 

HO=altem 


Note: • DDEACK structure: 

bit15-fAck 
bit 14 -fBusy 
bit 13-8 - reserved 
bit 7-0 - bAppReturnCode 

• DDEADVISE structure: 
word 1, bH 15 - fAckReq 
word 1, bit 14 - fDeferUpd 
word 1. bits 13-0 - reserved 
word 2. cfFormat 

• DDEDATA structure: 
word 1, bit 15 - fAckReq 
word 1. brt 14 - reserved 
word 1, bit 13 - fRelease 
word 1, brt 12 - fRequested 
word 1, bits 11-0 - reserved 
word 2 - cfFormat 

word 3-n - valueQ 

• DDEPOKE structure: 

word 1, bits 15-14 - reserved 
word 1, bit 13 - fRelease 
word 1, bits 12-0 - reserved 
word 2 - cfFormat 
word 3-n - valueQ 

Source: Microsoft Windows 3.0 SDK Programmer's Reference, pages 15-6 through 15-18 

See Aleo: 6.012. Dynamic Data Exchange Protocol 

6.082. Format of a Windows Message 
6.083. Windows General Message Numbering 
6.084. Window Management Messages 
6.065. Initialization Messages 
6.086. Input Messages 

6.087. System and System Information Messages 

6.066. Clipboard Messages 

6.089. Control Messages 

6.060. Notrtication Messages 

6.091. Nonclient Area Messages 

6.092. Scroll-Bar Messages 

6.093. Multiple Document Interface Messages 
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6.095. WINDOWS FUNCTION SUMMARY BY VERSION 


Function Name 

1.x 

2.x 

3.x 

AccessResource 

✓ 

✓ 

✓ 

AddAlotn 

✓ 

✓ 

✓ 

AddFonIResource 

✓ 

✓ 

✓ 

AdiustWindowRect 

✓ 

✓ 

✓ 

AdjustWindowRectEx 



✓ 

AllocDStoCSAIias 



✓ 

AllocResource 

✓ 

✓ 

✓ 

AllocSelector 



✓ 

AnimatePalette 



✓ 

AnsiLower 

✓ 

✓ 

✓ 

AnsiLowerBuff 



✓ 

AnsiNext 

✓ 

✓ 

✓ 

AnsiPrev 

✓ 

✓ 

✓ 

AnsiToOEM 

✓ 

✓ 

✓ 

AnsiToOEMBuff 



✓ 

AnsiUpper 

✓ 

✓ 

✓ 

AnsiUpperBuff 



✓ 

AnyPopup 

✓ 

✓ 

✓ 

AppendMenu 



✓ 

Arc 

✓ 

✓ 

✓ 

ArranqelconicWindows 



✓ 

BeqinDeferWindowPos 



✓ 

BeginPaint 

✓ 

✓ 

✓ 

Qm 

✓ 

✓ 

✓ 

BrinqWindowToTop 

✓ 

✓ 

✓ 

BuildCommDCB 

✓ 

✓ 

✓ 

CallMsqFitter 

✓ 

✓ 

✓ 

CallWindowProc 

✓ 

✓ 

✓ 

Catch 

✓ 

✓ 

✓ 

ChanqeClipboardChain 

✓ 

✓ 

✓ 

ChanqeMenu 

✓ 

✓ 

✓ 

ChanqeSelector 



✓ 

CheckDIqButton 

✓ 

✓ 

✓ 

CheckMenultem 

✓ 

✓ 

✓ 

CheckRadioButton 

✓ 

✓ 

✓ 

ChildWindowFromPoint 

✓ 

✓ 

✓ 

Chord 


✓ 

✓ 

ClearCommBreak 

✓ 

✓ 

✓ 

ClientToScreen 

✓ 

✓ 

✓ 

ClipCursor 

✓ 

✓ 

✓ 

CloseClipboard 

✓ 

✓ 

✓ 

CloseComm 

✓ 

✓ 

✓ 

CloseMetaFile 

✓ 

✓ 

✓ 

CloseSound 

✓ 

✓ 

✓ 

CloseWindow 

✓ 

✓ 

✓ 

CombineRqn 

✓ 

✓ 

✓ 

CopyMetaFile 

✓ 

✓ 

✓ 

CopyRect 

✓ 

✓ 

✓ 

CountClipboardFomnats 

✓ 

✓ 

✓ 

CountVoiceNotes 

✓ 

✓ 

✓ 

CreateBitmap 

✓ 

✓ 

✓ 

CreateBitmapIndirect 

✓ 

✓ 

✓ 

CreatoBrushIndirect 

✓ 

✓ 

✓ 

CreateCaret 

✓ 

✓ 

✓ 

CreateCompatibleBitmap 

✓ 

✓ 

✓ 

CreateCompatibleDC 

✓ 

✓ 

✓ 

CreateCursor 



✓ 

CreateDC 

✓ 

✓ 

✓ 

CreateDialog 

✓ 

✓ 

✓ 

CreateDialoqIndirect 


✓ 

✓ 

CreateDialoqlndirectParam 



✓ 

CreateDialogParam 



✓ 

CreateDLBitmap 



✓ 

CreateDLBPattemBrush 



✓ 

CreateOiscardableBitinap 

✓ 

✓ 

✓ 

CreateEllipb'cRgn 

✓ 

✓ 

✓ 

CreateEllipticRgnIndirect 

✓ 

✓ 

✓ 


Function Name 

1.x 

2.x 

3.x 

CreateFont 

✓ 

✓ 

✓ 

CreateFontIndirect 

✓ 

✓ 

✓ 

CreateHatchBrush 

✓ 

✓ 

✓ 

CreateIC 

✓ 

✓ 

✓ 

Createlcon 



✓ 

CreateMenu 

✓ 

✓ 

✓ 

CroateMetaFile 

✓ 

✓ 

✓ 

CreatePalette 



✓ 

CreatePattemBrush 

✓ 

✓ 

✓ 

CreatePen 

✓ 

✓ 

✓ 

CreatePenIndirect 

✓ 

✓ 

✓ 

CreatePolygonRgn 

✓ 

✓ 

✓ 

CreatePolyPolygonRgn 



✓ 

CreatePopupMenu 



✓ 

CreateRectRgn 

✓ 

✓ 

✓ 

CreateReclRgnlndirect 

✓ 

✓ 

✓ 

CreateRoundRectRegion 



✓ 

CreateSolidBrush 

✓ 

✓ 

✓ 

CreateWindow 

✓ 

✓ 

✓ 

CreateWindowEx 



✓ 

DebugBreak 



✓ 

DefDlqProc 



✓ 

DeferWindowPos 



✓ 

DefFrameProc 



✓ 

DefHookProc 


✓ 

✓ 

DefineHandleTable 



✓ 

DefMDIChildProc 



✓ 

DefWindowProc 

✓ 

✓ 

✓ 

DeleteAtom 

✓ 

✓ 

✓ 

DeleteDC 

✓ 

✓ 

✓ 

DeleteMenu 



✓ 

DeleteMetaFile 

✓ 

✓ 

✓ 

DeleteObject 

✓ 

✓ 

✓ 

Destroy Caret 

✓ 

✓ 

✓ 

DestroyCursor 



✓ 

Destroylcon 



✓ 

DestroyMenu 

✓ 

✓ 

✓ 

DestroyWindow 

✓ 

✓ 

✓ 

DeviceCapabilities 



✓ 

DeviceMode 

✓ 



DialoqBox 

✓ 

✓ 

✓ 

DialogBoxIndirect 


✓ 

✓ 

DialoqBoxIndirectParam 



✓ 

DialogBoxParam 



✓ 

DispatchMessage 

✓ 

✓ 

✓ 

DlgDirUst 

✓ 

✓ 

✓ 

DlqDirListComboBox 



✓ 

DIgDirSelect 

✓ 

✓ 

✓ 

DIgDirSelectComboBox 



✓ 

DOSaCall 



✓ 

DPtoLP 

✓ 

✓ 

✓ 

DrawFocusRect 



✓ 

Oravylcon 

✓ 

✓ 

✓ 

DrawMenuBar 

✓ 

✓ 

✓ 

DrawText 

✓ 

✓ 

✓ 

Ellipse 

✓ 

✓ 

✓ 

EmptyClipboard 

✓ 

✓ 

✓ 

EnableHardwareInput 


✓ 

✓ 

EnableMenultem 

✓ 

✓ 

✓ 

EnableWindow 

✓ 

✓ 

✓ 

EndDeferWindowPos 



✓ 

EndOialog 

✓ 

✓ 

✓ 

EndPaint 

✓ 

✓ 

✓ 

EnumChildWindows 

✓ 

✓ 

✓ 

EnumClipboardFormats 

✓ 

✓ 

✓ 

EnumFonts 

✓ 

✓ 

✓ 

EnumMetaFile 


✓ 

✓ 
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Function Name 

1.x 

2.x 

3.x 

EnumObiects 

✓ 

✓ 

✓ 

EnumProps 

✓ 

✓ 

✓ 

EnumTaskWindows 


✓ 

✓ 

EnumWindows 

✓ 

✓ 

✓ 

EaualRect 


✓ 

✓ 

EaualRdn 

✓ 

✓ 

✓ 

Escape (ABORTDOC) 

✓ 

✓ 

✓ 

Escape (BANDINFO) 


✓ 

✓ 

Escape (BEGIN PATH) 


✓ 


Escape (CUP TO PATH) 


✓ 


Escape (DEVICEDATA) 

✓ 

✓ 

✓ 

Escape (DRAFTMODE) 

✓ 

✓ 

✓ 

Escape (DRAWPATTERNRECT) 


✓ 

✓ 

Escape (ENABLEDUPLEX) 


✓ 

✓ 

Escape (ENABLEMANUALFEED) 

✓ 

✓ 


Escape (ENABLEPAIRKERNING) 

✓ 

✓ 

✓ 

Escape (ENABLERELATIVEWIDTHS) 

✓ 

✓ 

✓ 

Escape (ENDDOC) 

✓ 

✓ 

✓ 

Escape (END PATH) 



✓ 

Escape (ENUMPAPERBINS) 



✓ 

Escape (ENUMPAPERMETRICS) 



✓ 

Escape (EPSPRINTING) 



✓ 

Escape (EXT DEVICE CAPS) 



✓ 

Escape (EXHEXTOUT) 

✓ 

✓ 

✓ 

Escape (FLUSHOUTPUT) 

✓ 

✓ 

✓ 

Escape (GETCOLORTABLE) 

✓ 

✓ 

✓ 

Escape (GETEXTENDEDTEXTMETRICS) 

✓ 

✓ 

✓ 

Escape (GETEXTENHABLE) 

✓ 

✓ 

✓ 

Escape (GETFACENAME) 



✓ 

Escape (GETPAIRKERNTABLE) 

✓ 

✓ 

✓ 

Escape (GETPHYSPAGESIZE) 

✓ 

✓ 

✓ 

Escape (GETPRINTINGOFFSET) 

✓ 

✓ 

✓ 

Escape (GETSCALINGFACTOR) 

✓ 

✓ 

✓ 

Escape (GETSETPAPERBINS) 



✓ 

Escape (GETSETPAPERMETRICS) 



✓ 

Escape (GETSETPAPERORIENT) 



✓ 

Escape (GETSETSCREENPARAMS) 



✓ 

Escape (GETTECHNOLOGY) 

✓ 

✓ 

✓ 

Escape (GETTRACKKERNTABLE) 

✓ 

✓ 

✓ 

Escape (GETVECTORBRUSHSIZE) 



✓ 

Escape (GETVECTORPENSIZE) 



✓ 

Escape (MFCOMMENT) 


✓ 

✓ 

Escape (NEWFRAME) 

✓ 

✓ 

✓ 

Escape (NEXTBAND) 

✓ 

✓ 

✓ 

Escape (PASSTHROUGH) 



✓ 

Escape (QUERYESCSUPPORT) 

✓ 

✓ 

✓ 

Escape (RESTORE CTM) 



✓ 

Escape (SAVE CTM) 



✓ 

Escape (SELECTPAPERSOURCE) 

✓ 

✓ 

✓ 

Escape (SETABORTPROC) 

✓ 

✓ 

✓ 

Escape (SETALUUSTVALUES) 


✓ 

✓ 

Escape (SET ARC DIRECTION) 



✓ 

Escape (SET BACKGROUND COLOR) 



✓ 

Escape (SET BOUNDS) 



✓ 

Escape (SETCHARSET) 

✓ 

✓ 


Escape (SETCOLORTABLE) 

✓ 

✓ 

✓ 

Escape (SETCOPYCOUNT) 

✓ 

✓ 

✓ 

Escape (SETKERNTRACK) 

✓ 

✓ 

✓ 

Escape (SETLINECAP) 


✓ 

✓ 

Escape (SETLINEJOIN) 


✓ 

✓ 

Escape (TRANSORM CTM) 



✓ 

EscapeCommFunction 

✓ 

✓ 

✓ 

ExcludeClipRect 

✓ 

✓ 

✓ 

ExcludeUpdateRgn 


✓ 

✓ 

ExitWindows 



✓ 

ExtDevMode 



✓ 

^FIoodFyi 



✓ 


Function Name 

1.x 

2.x 

3.x 

ExtTextOut 


✓ 

✓ 

FatalAppExit 



✓ 

FatalExit 

✓ 

✓ 

✓ 

FillRect 

✓ 

✓ 

✓ 

FillRpn 

✓ 

✓ 

✓ 

FindAtom 

✓ 

✓ 

✓ 

FindResource 

✓ 

✓ 

✓ 

FindWindow 

✓ 

✓ 

✓ 

FlashWindow 

✓ 

✓ 

✓ 

FloodFill 

✓ 

✓ 

✓ 

FlushComm 

✓ 

✓ 

✓ 

FrameRect 

✓ 

✓ 

✓ 

FrameRgn 

✓ 

✓ 

✓ 

FreeUbrarv 

✓ 

✓ 

✓ 

FreeModule 



✓ 

FreeProcInstance 

✓ 

✓ 

✓ 

FreeResource 

✓ 

✓ 

✓ 

FreeSelector 



✓ 

GetActiveWindow 

✓ 

✓ 

✓ 

GetAspectRatioFitter 


✓ 

✓ 

GetAsyncKevState 


✓ 

✓ 

GetAtomHandle 

✓ 

✓ 

✓ 

GetAtomName 

✓ 

✓ 

✓ 

GetBitmapBits 

✓ 

✓ 

✓ 

GetBItmapDimension 

✓ 

✓ 

✓ 

GelBkC^olor 

✓ 

✓ 

✓ 

GetBkMode 

✓ 

✓ 

✓ 

GetBrushOrg 

✓ 

✓ 

✓ 

GetBValue 

✓ 

✓ 

✓ 

GetCapture 


✓ 

✓ 

GetCaretBlinkTime 

✓ 

✓ 

✓ 

GetCaretPos 


✓ 

✓ 

GetCharWidth 


✓ 

✓ 

GetClassInfo 



✓ 

GetClassLonq 

✓ 

✓ 

✓ 

GetClassName 

✓ 

✓ 

✓ 

GetClassWord 

✓ 

✓ 

✓ 

GetClientRect 

✓ 

✓ 

✓ 

GetClipboardData 

✓ 

✓ 

✓ 

GetClipboardFormatName 

✓ 

✓ 

✓ 

GetClipboatd Owner 

✓ 

✓ 

✓ 

GetClipboardViewer 

✓ 

✓ 

✓ 

GetClipBox 

✓ 

✓ 

✓ 

GetCodeHandle 

✓ 

✓ 

✓ 

GetCodeInfo 



✓ 

GetCommError 

✓ 

✓ 

✓ 

GetCommEventMask 

✓ 

✓ 

✓ 

GetCommState 

✓ 

✓ 

✓ 

GetCurrentPDB 



✓ 

GetCurrentPosKion 

✓ 

✓ 

✓ 

GetCurrentTask 

✓ 

✓ 

✓ 

GetCurrentTime 

✓ 

✓ 

✓ 

GetCursorPos 

✓ 

✓ 

✓ 

GetDC 

✓ 

✓ 

✓ 

GetDCOrg 


✓ 

✓ 

GetDesktopWindow 



✓ 

GetDeviceCaps 

✓ 

✓ 

✓ 

GetOialogBaseUnits 



✓ 

GetDLBits 



✓ 

GetDIgCtrllD 



✓ 

GetOlgItem 

✓ 

✓ 

✓ 

GetFocus 

✓ 

✓ 

✓ 

GelFreeSpace 



✓ 

GetGValue 

✓ 

✓ 

✓ 

GetInputState 


✓ 

✓ 

GetInstanceData 

✓ 

✓ 

✓ 

GetKBCodePage 



✓ 
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Function Name 

1.x 

2.x 

3.x 

GetKevboardState 


✓ 

✓ 

GelKeyboardTvpe 



✓ 

GetKevNameText 



✓ 

GetKevState 

✓ 

✓ 

✓ 

GetLastActivePopup 



✓ 

GetMapMode 

✓ 

✓ 

✓ 

GetMenu 

✓ 

✓ 

✓ 

GetMenuCheckMarkDimensions 



✓ 

GetMenultemCount 


✓ 

✓ 

GetMenultemlO 


✓ 

✓ 

GetMenuState 


✓ 

✓ 

GetMenuString 

✓ 

✓ 

✓ 

GetMessage 

✓ 

✓ 

✓ 

GetMessaqePos 

✓ 

✓ 

✓ 

GetMessageTime 

✓ 

✓ 

✓ 

GetMetaFile 

✓ 

✓ 

✓ 

GetMetaFileBits 

✓ 

✓ 

✓ 

GetModuleFileName 

✓ 

✓ 

✓ 

GetModuleMandle 

✓ 

✓ 

✓ 

GetModuleUsage 

✓ 

✓ 

✓ 

GetNearestColor 

✓ 

✓ 

✓ 

GetNearestPaletteIndex 



✓ 

GetNextOIgGroupItem 


✓ 

✓ 

GetNextDIgTabltem 


✓ 

✓ 

GetNextWindow 


✓ 

✓ 

GetNumTasks 


✓ 

✓ 

GetObject 

✓ 

✓ 

✓ 

GetPaletteEntries 



✓ 

GetParent 

✓ 

✓ 

✓ 

GetPixel 

✓ 

✓ 

✓ 

GetPolyFillMode 

✓ 

✓ 

✓ 

GetPriorityClipboardFormat 



✓ 

GetPrivateProfileInt 



✓ 

GetPrivateProfileString 



✓ 

GetProcAddress 

✓ 

✓ 

✓ 

GetProfileInt 

✓ 

✓ 

✓ 

GetProfileString 

✓ 

✓ 

✓ 

GetProp 

✓ 

✓ 

✓ 

GetRgnBox 



✓ 

GetRelAbs 

✓ 

✓ 


G0tROP2 

✓ 

✓ 

✓ 

GetRValue 

✓ 

✓ 

✓ 

GetScrollPos 

✓ 

✓ 

✓ 

GetScrollRange 

✓ 

✓ 

✓ 

GetStockObject 

✓ 

✓ 

✓ 

GetStretchBItMode 

✓ 

✓ 

✓ 

GetSubMenu 

✓ 

✓ 

✓ 

GetSysColor 

✓ 

✓ 

✓ 

GetSysModalWindow 

✓ 

✓ 

✓ 

GetSystemDirectory 



✓ 

GetSystemMenu 

✓ 

✓ 

✓ 

GetSystemMetrics 

✓ 

✓ 

✓ 

GetSystemPaletteEntries 



✓ 

GetSystemPaleneUse 



✓ 

GetTabbedText Extent 



✓ 

GetTempDrive 

✓ 

✓ 

✓ 

GetTempFileName 

✓ 

✓ 

✓ 

GetTextAlign 


✓ 

✓ 

GetTextCharacterExtra 

✓ 

✓ 

✓ 

GetTextColor 

✓ 

✓ 

✓ 

GetTextExtent 

✓ 

✓ 

✓ 

GetTextFace 

✓ 

✓ 

✓ 

GetTextMetrics 

✓ 

✓ 

✓ 

GetThresholdEvent 

✓ 

✓ 

✓ 

GetThresholdStatus 

✓ 

✓ 

✓ 

GetTickCount 


✓ 

✓ 

GetTopWindow 


✓ 

✓ 


Function Name 

1.x 

2.x 

3.x 

GetUpdateRect 

✓ 

✓ 

✓ 

GetUpdateRgn 


✓ 

✓ 

GetVersion 

✓ 

✓ 

✓ 

GotViewportExt 

✓ 

✓ 

✓ 

GotViewpertOrg 

✓ 

✓ 

✓ 

GetWindow 


✓ 

✓ 

GetWindowDC 

✓ 

✓ 

✓ 

GetWindowExt 

✓ 

✓ 

✓ 

GetWindowLong 

✓ 

✓ 

✓ 

GetWindowOrg 

✓ 

✓ 

✓ 

GetWindowRect 

✓ 

✓ 

✓ 

GetWindowsDirectory 



✓ 

GetWindowTask 


✓ 

✓ 

GetWindowText 

✓ 

✓ 

✓ 

GetWindowTextLength 

✓ 

✓ 

✓ 

GetWindowWord 

✓ 

✓ 

✓ 

GetWinFlags 



✓ 

GlobalAddAtom 


✓ 

✓ 

GlobalAlloc 

✓ 

✓ 

✓ 

GlobalCompact 

✓ 

✓ 

✓ 

GlobalDeleteAtom 


✓ 

✓ 

GlobalDiscard 

✓ 

✓ 

✓ 

GlobalDosAlloc 



✓ 

GlobalDosFree 



✓ 

GlobalFindAtom 


✓ 

✓ 

GlobalFix 



✓ 

GlobalFlags 

✓ 

✓ 

✓ 

GlobalFree 

✓ 

✓ 

✓ 

GlobalGetAtomName 


✓ 

✓ 

QlobalHandle 

✓ 

✓ 

✓ 

GlobalLock 

✓ 

✓ 

✓ 

GlobalLRUNewest 



✓ 

GlobalLRUOIdest 



✓ 

GlobalNotify 



✓ 

GlobalPageLock 



✓ 

GlobalPageUnlock 



✓ 

GlobalReAlloc 

✓ 

✓ 

✓ 

GlobalSize 

✓ 

✓ 

✓ 

GlobalUnfix 



✓ 

GlobalUnlock 

✓ 

✓ 

✓ 

GlobalUnwire 


✓ 

✓ 

GlobalWire 


✓ 

✓ 

GrayStfing 

✓ 

✓ 

✓ 

HIBYTE 

✓ 

✓ 

✓ 

HideCaret 

✓ 

✓ 

✓ 

HiliteMenultem 

✓ 

✓ 

✓ 

HIWORD 

✓ 

✓ 

✓ 

InflateRect 

✓ 

✓ 

✓ 

InitAtomTable 

✓ 

✓ 

✓ 

InSendMessage 

✓ 

✓ 

✓ 

InsertMenu 



✓ 

IntersectClipRect 

✓ 

✓ 

✓ 

IntersectRect 

✓ 

✓ 

✓ 

InvalidateRect 

✓ 

✓ 

✓ 

InvalidateRgn 

✓ 

✓ 

✓ 

InvertRect 

✓ 

✓ 

✓ 

InvertRgn 

✓ 

✓ 

✓ 

IsCharAlpha 



✓ 

IsCharNumeric 



✓ 

IsCharLower 



✓ 

IsCharUpper 



✓ 

IsChild 

✓ 

✓ 

✓ 

IsClipboardFomiatAvailable 

✓ 

✓ 

✓ 

IsDialogMessage 

✓ 

✓ 

✓ 

IsOIgButtonChecked 

✓ 

✓ 

✓ 

Isiconic 

✓ 

✓ 

✓ 

IsRectEmpty 

✓ 

✓ 

✓ 
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Function Name 

1.x 

2.x 

3.x 

IsWindow 

✓ 

✓ 

✓ 

IsWindowEnabled 

✓ 

✓ 

✓ 

IsWindowVisible 


✓ 

✓ 

IsZoomed 


✓ 

✓ 

Wimrner 

✓ 

✓ 

✓ 

■close 



✓ 

icreat 



✓ 

UmitEmsPages 



✓ 

LineDDA 

✓ 

✓ 

✓ 

UneTo 

✓ 

✓ 

✓ 

■■seek 



✓ 

LoadAccelerators 

✓ 

✓ 

✓ 

LoadBttmap 

✓ 

✓ 

✓ 

LoadCursor 

✓ 

✓ 

✓ 

Loadicon 

✓ 

✓ 

✓ 

LoadUbrarv 

✓ 

✓ 

✓ 

LoadMenu 

✓ 

✓ 

✓ 

LoadMenuIndirect 


✓ 

✓ 

LoadModule 



✓ 

LoadResource 

✓ 

✓ 

✓ 

Loadstring 

✓ 

✓ 

✓ 

LOBYTE 

✓ 

✓ 

✓ 

LocalAlloc 

✓ 

✓ 

✓ 

LocaiCompact 

✓ 

✓ 

✓ 

LocalData 

✓ 

✓ 


LocalDiscard 

✓ 

✓ 

✓ 

LocalFlags 

✓ 

✓ 

✓ 

LocalFree 

✓ 

✓ 

✓ 

LocalFreeze 

✓ 

✓ 


LocalHandle 

✓ 

✓ 

✓ 

LocalHandleDelta 

✓ 

✓ 


Locallnit 

✓ 

✓ 

✓ 

LocalLock 

✓ 

✓ 

✓ 

LocalMelt 

✓ 

✓ 


LocalNotify 

✓ 

✓ 


LocalReAlloc 

✓ 

✓ 

✓ 

LocalShrink 


✓ 

✓ 

LocalSize 

✓ 

✓ 

✓ 

LocalUnlock 

✓ 

✓ 

✓ 

LockData 



✓ 

LockResource 

✓ 

✓ 

✓ 

LockSegment 

✓ 

✓ 

✓ 

■open 



✓ 

LOWORD 

✓ 

✓ 

✓ 

LPtoDP 

✓ 

✓ 

✓ 

■read 



✓ 

Istrcat 



✓ 

Istrcmp 



✓ 

istrcmpi 



✓ 

Istrcpy 



✓ 

istrien 



✓ 

■write 



✓ 

MAKEINTATOM 

✓ 

✓ 

✓ 

MAKEINTRESOURCE 

✓ 

✓ 

✓ 

MAKELONQ 

✓ 

✓ 

✓ 

MAKEPOINT 

✓ 

✓ 

✓ 

MakeProcInstance 

✓ 

✓ 

✓ 

MapDialogRect 

✓ 

✓ 

✓ 

MapVirtualKev 



✓ 

max 

✓ 

✓ 

✓ 

MessageBeep 

✓ 

✓ 

✓ 

MessageBox 

✓ 

✓ 

✓ 

min 

✓ 

✓ 

✓ 

ModifvMenu 



✓ 

MoveConvertWindow 


✓ 


MoveTo 

✓ 

✓ 

✓ 

MoveWindow 

✓ 

✓ 

✓ 


Function Name 

1.x 

2.x 

■J71 

MulDiv 



✓ 

NetBIOSCall 



✓ 

OemKevScan 



✓ 

OemToAnsi 

✓ 

✓ 

✓ 

OemToAnsiBuff 



✓ 

OffsetClipRgn 

✓ 

✓ 

✓ 

OffsetRect 

✓ 

✓ 

✓ 

OffsetRgn 

✓ 

✓ 

✓ 

OffsetViewportOrg 


✓ 

✓ 

OffsetWindowOrg 


✓ 

✓ 

OpenClipboard 

✓ 

✓ 

✓ 

OpenComm 

✓ 

✓ 

✓ 

OpenFile 

✓ 

✓ 

✓ 

Openicon 

✓ 

✓ 

✓ 

OpenSound 

✓ 

✓ 

✓ 

OpenDebugString 



✓ 

PaintRgn 

✓ 

✓ 

✓ 

PALEHEINDEX 



✓ 

PALEHERGB 



✓ 

PatBIt 

✓ 

✓ 

✓ 

PeekMessage 

✓ 

✓ 

✓ 

Pie 

✓ 

✓ 

✓ 

PlayMetaFiie 

✓ 

✓ 

✓ 

PlayMetaFiieRecord 


✓ 

✓ 

Polygon 

✓ 

✓ 

✓ 

Polyline 

✓ 

✓ 

✓ 

PolyPolygon 



✓ 

PostAppMessage 

✓ 

✓ 

✓ 

PostMessage 

✓ 

✓ 

✓ 

PostQuitMessage 

✓ 

✓ 

✓ 

ProfClear 



✓ 

ProfFinish 



✓ 

ProfFlush 



✓ 

ProfInsChk 



✓ 

ProfSampRate 



✓ 

ProfSetup 



✓ 

ProfStart 



✓ 

ProfStop 



✓ 

PtInRect 

✓ 

✓ 

✓ 

PtInRegion 

✓ 

✓ 

✓ 

PtVisible 

✓ 

✓ 

✓ 

ReadComm 

✓ 

✓ 

✓ 

RealizePalette 



✓ 

Rectangle 

✓ 

✓ 

✓ 

RectInRegion 



✓ 

RectVisible 

✓ 

✓ 

✓ 

RegisterClass 

✓ 

✓ 

✓ 

RegisterClipboardFonnat 

✓ 

✓ 

✓ 

RegistetWindowDestroy 


✓ 


ReqisteiWindowMessage 

✓ 

✓ 

✓ 

ReleaseCapture 

✓ 

✓ 

✓ 

ReleaseDC 

✓ 

✓ 

✓ 

RemoveFontResource 

✓ 

✓ 

✓ 

RemoveMenu 



✓ 

RemoveProp 

✓ 

✓ 

✓ 

ReplyMessage 

✓ 

✓ 

✓ 

ResizePalette 



✓ 

RestoreDC 

✓ 

✓ 

✓ 

RGB 

✓ 

✓ 

✓ 

RoundRect 

✓ 

✓ 

✓ 

SaveDC 

✓ 

✓ 

✓ 

ScaleViewportExt 


✓ 

✓ 

ScaleWindowExt 


✓ 

✓ 

ScreenToClient 

✓ 

✓ 

✓ 

ScrollDC 


✓ 

✓ 

ScfollWindow 

✓ 

✓ 

✓ 

SelectClipRgn 

✓ 

✓ 

✓ 


(Continued) 
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Function Name 

1.x 

2.x 

3.x 

SelectObject 

✓ 

✓ 

✓ 

SelectPalette 



✓ 

SendDIgltemMessage 

✓ 

✓ 

✓ 

SendMessage 

✓ 

✓ 

✓ 

SetAcfiveWindow 

✓ 

✓ 

✓ 

SetBitmapBits 

✓ 

✓ 

✓ 

SetBitmapDimension 

✓ 

✓ 

✓ 

SetBkColor 

✓ 

✓ 

✓ 

SetBkMode 

✓ 

✓ 

✓ 

SetBrushOrg 

✓ 

✓ 

✓ 

SetCapture 

✓ 

✓ 

✓ 

SetCaretBlinkTime 

✓ 

✓ 

✓ 

SetCaretPos 

✓ 

✓ 

✓ 

SetClassLong 

✓ 

✓ 

✓ 

SetClassWord 

✓ 

✓ 

✓ 

SetClipboardData 

✓ 

✓ 

✓ 

SetClipboardViewer 

✓ 

✓ 

✓ 

SetCommBreak 

✓ 

✓ 

✓ 

SetCommEventMask 

✓ 

✓ 

✓ 

SetCommState 

✓ 

✓ 

✓ 

SetConverlHook 


✓ 


SetConvertParms 


✓ 


SetConvertWindowHeight 


✓ 


SetCursor 

✓ 

✓ 

✓ 

SetCursorPos 

✓ 

✓ 

✓ 

SetDIBits 



✓ 

SelDLBitsToDevice 



✓ 

SetDIgItemInt 

✓ 

✓ 

✓ 

SelDlqltemText 

✓ 

✓ 

✓ 

SetDoubleClickTime 


✓ 

✓ 

SelEnvironment 

✓ 

✓ 

✓ 

SetErrorMode 



✓ 

SetFocus 

✓ 

✓ 

✓ 

SetHandleCount 



✓ 

SetKevboardState 


✓ 

✓ 

SetMapMode 

✓ 

✓ 

✓ 

SetMapperFlags 


✓ 

✓ 

SetMenu 

✓ 

✓ 

✓ 

SetMenultemBitrTiaps 



✓ 

SetMessageQueue 


✓ 

✓ 

SetMetaFileBits 

✓ 

✓ 

✓ 

SetPaletteEntries 



✓ 

SetParent 


✓ 

✓ 

SetPixel 

✓ 

✓ 

✓ 

SetPolyFillMode 

✓ 

✓ 

✓ 

SetPrioritv 

✓ 

✓ 


SetProp 

✓ 

✓ 

✓ 

SetRect 

✓ 

✓ 

✓ 

SetRectEmptv 

✓ 

✓ 

✓ 

SetRectRgn 


✓ 

✓ 

SelRelAbs 

✓ 

✓ 


SetResourceHandler 

✓ 

✓ 

✓ 

S0tROP2 

✓ 

✓ 

✓ 

SetScrollPos 

✓ 

✓ 

✓ 

SetScrollRange 

✓ 

✓ 

✓ 

SetSoundNoise 

✓ 

✓ 

✓ 

SetStretchBItMode 

✓ 

✓ 

✓ 

SetSwapAreaSize 


✓ 

✓ 

SetSysColors 

✓ 

✓ 

✓ 

SetSysModalWindovy 

✓ 

✓ 

✓ 

SetSystemPaletteUse 



✓ 

SetTexlAlign 


✓ 

✓ 

SetTextCharacterExtra 

✓ 

✓ 

✓ 

SetTextColor 

✓ 

✓ 

✓ 

SetTexUustification 

✓ 

✓ 

✓ 

SelTimer 

✓ 

✓ 

✓ 

SetViewportExt 

✓ 

✓ 

✓ 


Function Name 

1.x 

2.x 

3.x 

SetViewportOrg 

✓ 

✓ 

✓ 

SetVoiceAccent 

✓ 

✓ 

✓ 

SetVoiceEnvelope 

✓ 

✓ 

✓ 

SetVoiceNote 

✓ 

✓ 

✓ 

SetVoiceQueueSize 

✓ 

✓ 

✓ 

SetVoicaSound 

✓ 

✓ 

✓ 

SetVoiceThreshold 

✓ 

✓ 

✓ 

SotWindowExt 

✓ 

✓ 

✓ 

SetWindowLong 

✓ 

✓ 

✓ 

SetWindovrOrg 

✓ 

✓ 

✓ 

SetWindowPos 


✓ 

✓ 

SetWindowsHook 

✓ 

✓ 

✓ 

SetWindowText 

✓ 

✓ 

✓ 

SetWindowWord 

✓ 

✓ 

✓ 

ShowCaret 

✓ 

✓ 

✓ 

ShowCursor 

✓ 

✓ 

✓ 

ShowOwnedPopups 


✓ 

✓ 

ShowScrollBar 


✓ 

✓ 

ShowWindow 

✓ 

✓ 

✓ 

SizeofResource 

✓ 

✓ 

✓ 

StartSound 

✓ 

✓ 

✓ 

StopSound 

✓ 

✓ 

✓ 

StretchBIt 

✓ 

✓ 

✓ 

StretchDIBits 



✓ 

SwapMouseButton 

✓ 

✓ 

✓ 

SwapRecording 



✓ 

SwitchStackBack 



✓ 

SwrtchStackTo 



✓ 

SyncAIIVoices 

✓ 

✓ 

✓ 

TabbedTextOut 



✓ 

TextOut 

✓ 

✓ 

✓ 

Throw 

✓ 

✓ 

✓ 

ToAscii 



✓ 

TrackPopupMenu 



✓ 

TranslateAccelerator 

✓ 

✓ 

✓ 

TranslateMDISysAccel 



✓ 

TranslateMessage 

✓ 

✓ 

✓ 

TransmitCommChar 

✓ 

✓ 


UngetCommChar 

✓ 

✓ 

✓ 

UnhookWindowsHook 


✓ 

✓ 

UnionRect 

✓ 

✓ 

✓ 

UnlockData 

✓ 

✓ 

✓ 

UnlockResource 


✓ 

✓ 

UnlockSegment 

✓ 

✓ 

✓ 

UnrealizeObject 

✓ 

✓ 

✓ 

UnregisterClass 



✓ 

UpdateColors 



✓ 

UpdateWindow 

✓ 

✓ 

✓ 

ValidateCodeSegments 



✓ 

ValidateFreeSpaces 


✓ 

✓ 

ValidateRect 

✓ 

✓ 

✓ 

ValidateRgn 

✓ 

✓ 

✓ 

VkKeyScan 



✓ 

WaitMessage 

✓ 

✓ 

✓ 

WaitSoundState 

✓ 

✓ 

✓ 

WindowFromPoint 

✓ 

✓ 

✓ 

WinExec 



✓ 

WinHelp 



✓ 

WinMain 

✓ 

✓ 


WndProc 

✓ 

✓ 


WriteComm 

✓ 

✓ 

✓ 

WritePrivateProfileString 



✓ 

WriteProfileString 

✓ 

✓ 

✓ 

wsprintf 



✓ 

wvsprintf 



✓ 

Yield 

✓ 

✓ 

✓ 


Source: 


Microsoft Windows 3.0 SDK Programmer's Reference, pages 4-1 through 4-469 
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Function Name 

Type 

Parameters* 

Farm Type 

Parameter Definition 



AccessResource 

im 

hinstanoe 

HANDLE 

IDs Instance of module containing resource 

X)S file handle 

2 



hResInto 

HANDLE 

IDs desired resource 



AddAtom 



LPSTR 

Points to char strino to add to table 


n| 

AddFontResouroe 

Int 


LPSTR 



nl 





or contains handle to loaded module 

added or 0 1 


AdjustWindowRect 

void 

ipRect 

LPRECT 


Mone 

nl 



dwStyle 

DWORD 

Specifies window styles 


HI 



bMenu 

BOOL 

Specifies whether window has menu 


■1 

AdjustWIndowRectExt 

void 

IpRect 

LPRECT 

Points to RECT of dlent rectangle 

None 

nl 



dwStyle 

DWORD 






bMenu 

BOOL 






dwExSMe 

DWORD 

Specifies extended style of window 





wSelector 

WORD 

Specifies data-segment selector 

CS seledor or 

5 






OH error 


Allocflesoufce 

HANDLE 

hinstance 

HANDLE 


Global memory 




hResInfo 

HANDLE 

ID of resource 

block allocated 





DWORD 

Specifies override size In bytes (O=lgnore) 

for resource 


AllocSelectort 



WORD 

Specifies selector to be copied or NULL 

Seledor, or 0 

6 





It new, uninitialized sector desired 

H error 


AnimatePalettet 

void 

hPaiette 

HPALEHE 

ID of logical palette 

None 

7 



wStartIndex 

WORD 

First entry of palette to be animated 





wNumEntries 

WORD 

Number d entries to be animated 





IpPaletteColors 

LPPALETTEENTRY 

Points to first entry of replacement structs 



AnsiLower 

LPSTR 

IpString 

LPSTR 

Points to ASCIIZ string, or if HO=0 then 

Ptr to converted 

7 





LO byte contains character 

string, or char in LO 


AnsILowerBufft 

WORD 

IpString 

LPSTR 

Points to buffer containing 1 or more chars 

Length of converted 

e 



nLenqth 

WORD 

Number of chars in buffer (0=65,536) 

string 


AnsiNext 

LPSTR 

IpCurrentChar 

LPSTR 

Points to char in ASCIIZ strinq 

Next char in strinq 

e 

AnsIPrev 

LPSTR 

IpStait 

LPSTR 

Points to beginning of string 

Prev char in string 

9 



IpCurrentChar 

LPSTR 

Points to char in ASCIIZ strinq 



AnsiToOem 

int 

IpAnsiStr 

LPSTR 

Points to ASCIIZ string (in ANSI set) 

Always -1 

9 



IpOemStr 

LPSTR 

Points to location to put translated strinq 



AnsTToOemBufft 

void 

IpAnsiStr 

LPSTR 

Points to buffer containing ANSI chars 

None 

10 



IpOemStr 

LPSTR 

Points to location to put translated string 





nLenoth 

WORD 

Number of chars in buffer (0=65,536) 



AnsiUpper 

LPSTR 

IpString 

LPSTR 

Points to ASCIIZ string, or if HO=0 then 

Ptr to converted 

10 





LO byte contains character 

strinq, or char in LO 


AnsiUpperBuftf 

WORD 

IpString 

LPSTR 

Points to buffer containing ANSI chars 

Length of converted 

11 



nLenqth 

WORD 

Number of chars in buffer (0=65,536) 

string 


AnyPopup 

BOOL 

none 



ss0=popup exists 

11 

AppendMenut 

BOOL 

hMenu 

HMENU 

ID of menu to change 

TRUE=SUCC€SS 

11 



wFlags 

WORD 

Specifies state of new menu item to add 





wIDNewItem 

WORD 

Command ID of new item, or menu handle of popup 





pNewItem 

LPSTR 

Content of new menu item 



Afc 

BOOL 

hDC 

HDC 

ID of device context 

^ H arc drawn 

14 



XI 

Int 

x-coord of upper-left corner of bounding red 





Y1 

Int 

y-coord of upper-left corner of bounding red 





X2 

int 

x-coord of lower-right corner of bounding red 





Y2 

int 

y-coord of lower-right corner of bounding red 





X3 

int 

x-coord of arc's start point 





Y3 

int 

y-coord of arc's start point 





X4 

int 

x-coord of arc's end point 





Y4 

Int 

v-coord of arc's end point 



AnanoelconlcWindowst 

WORD 

hWnd 

HWND 

ID of window 

Height of icons or 0 

15 

BeginDeferWIndowPost 

HANDLE 

nNumWindows 

int 

Number of windows 

ID of data strud 

16 






or NULL 


BeginPaint 

HDC 

hWnd 

HWND 

ID of window 

DC of window 

16 



IpPaint 

LPPAINTSTRUCT 

Data structure to receive paintinq Info 



BitBIt 

BOOL 

hDestDC 

HDC 

ID of device context to receive bitmap 

if bitmap dawn 

17 



X 

int 

x-coord of upper-left corner of dest red 





Y 

Int 

y-coord of upper-left corner of dest red 





nWldth 

Int 

Width of bitmap In logical units 





nHelght 

int 

Height of bitmap In logical units 





hSrcOC 

HDC 

ID of device context to receive bitmap 





XSrc 

Int 

x-coord of upper-lefi corner of source bitmap 





YSrc 

Int 

y-coord of upper-lofl corner of source bitmap 





dwRop 

DWORD 

Raster operation to perform 



bringWindowToToo 

void 

hWnd 

HWND 

ID of window to bring to too 

None 

20 

BuldCommDCB 

Int 

IpDef 

LPSTR 

Points to ASCIIZ string with device-control info 

OH success 

20 



IdDCB 

DCBFAR* 

Points to DCB strudure to receive string 

<0H error 


CaVMsgFilter 

BOOL 

IpMsg 

LPMSG 

Points to MSG strudure to be filtered 

FALSE.message 

21 



nCode 

Int 

Code used by fiHer fundlon to process message 

should be processed 



(Continued) 
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Perm Type 

Parameter Definition 


M] 

CreatoCofnpailbloLX/ 

HOC 

hDC 

h5C 

lb ol device context or NULL 

bolDCIf 

37 







CreateCursort 

HCURSOR 

hinstanoe 

HANDLE 

ID of module creating cursor 





nXhotspol 

Int 

Horz position of cursor hotspot 

successful, or NULL 




nYhotspot 

Int 

Vert position of cursor hotspot 




nWkWi 

Int 

Width of cursor In pixels 





nHelght 

int 

Height of cursor In pixels 





IpANDbIt Plane 

LPSTR 

Points to anay containing bit values for AND mask 





IpXORbKPIane 


Points to anav containing bit values for XOR mask 



!■ i 1 [ 1 


IpDrIverName 


Points to ASCIIZ string containing DOS filename 

ID of device context 

39 



IpDevloeName 


11 1 11 i ii 

or NULL 













Points to DEVMODE struct of Initialization data 





hinstance 

HANDLE 

ID of file containing dialog-box template 

Window hande 

~W 



IpTempfateName 

LPSTR 

1 1 II 

of dialog box or 




hWndParent 

HWND 


NULL 




IpDfaloaFunc 

FARPROC 

Address of dialog function 



CreateDlalogIndIrect 

HWND 

hinstanoe 

HANDL£ 



■al 



IpDIalogTemplate 

LPSTR 






hWndParent 

HWND 






IpDIaloqFunc 

FARPRX 



■ 

CreateDlaloglndirectParamt 

HWND 

hinstanoe 

HANDLE 

ID of file containing dialog-box template 

Window hande of 

43 



IpDIalogTemplate 


Points to DLGTEMPLATE structure 

dialog box or 




hWndParent 


ID of window owning dialog box 

NULL 




IpDialogFunc 

FARPROC 

Address of dialog function 





dwInitParam 

DWORD 

32-bit value to pass to dialog function 



CreateDlalogParamt 

HWND 

hinstanoe 

HANDLE 

ID of file containing dialog-box template 

Window hande of 

44 



IpTemplateName 

LPSTR 

Points to char string naming dialog-box template 

dialog box or -1 if 




hWndParent 

HWND 

ID of window owning dialog box 

unable to create 




IpDialogFuno 

FARPROC 

Address of dialog function 





dwInitParam 

DWORD 

32-bit value to pass to dialog function 



CreateOIBitmapt 

HBITMAP 

hDC 

HDC 

ID of device context 

ID of bitmap or 

44 



IpInfoHeader 

LPBITMAPINFORHEADER 

Points to BITMAPINFOHEADER structure 

NULL 




dwUsage 

DWORD 

Indcates whether bitmap is to be initialized 





IpInhBits 

LPSTR 

Points to array of bitmap values 





Iplnitlnfo 

LPBITMAPINFO 

Points to BITMAPINFO structure 





wUsage 

WORD 

Specifies whether bmiCdors is PAL cr RGB 



CreateDIBPatternBrusht 

HBRUSH 

hPaokedDIB 

GLOBALHANDL£ 

ID of object containing packed bitmap 

ID of logical brush 

46 



wUsaqe 

WORD 

Specifies whether bmiCdors is PAL or RGB 

or NULL 


CreateDiscardableBitmap 

HBITMAP 

hDC 

HDC 

ID of device context 

ID of bitmap or 

46 



nWidth 

int 

Width of bitmap in bits 

NULL 




nHelght 

int 

hleight of bitmap in bits 



CreateEllipticRgn 

HRGN 

XI 

int 

x-coord of upper-left corner of bounding red 

ID of new region 

47 



Y1 

Int 

y-coord of upper-teft corner of bounding red 

or NULL 




X2 

int 

x-coord of lower-right corner of bounding red 





Y2 

int 

v-coord of lower-right corner of bounding red 



CreateEllipticRgnIndirect 

HRGN 

IpRect 

LPRECT 

Points to RECT strudure 

ID of new region 

46 






or NULL 


CreateFont 

HFONT 

nHelght 

int 

Height of font in logical units 

ID of logical font 

46 



nWidth 

Int 

Average width of font in logical units 

or NULL 




nEscapement 

int 

Angle of each line of text In tenths of degrees 





nOrientation 

int 

Angle of baseline in tenths of degrees 





nWeight 

int 

Weight of font, in units 0-1000 





oltaHc 

BYTE 

Specifies whether font is italic 





oUnderllne 

BYTE 

Specifies whether font is underlined 





oStrikeOut 

BYTE 

Specifies whether charaders in font are struck out 





oCharSet 

BYTE 

Specifies desired charader set 





cOutput Precision 

BYTE 

Spedfies desired output predslon 





cClipPrecision 

BYTE 

Specifies desired dipping predsion 





cQuallty 

BYTE 

Specifies desired output quality 





cPItchAndFamlly 

BYTE 

Spedfies pitch and family of font 





IpFacename 

LPSTR 

Points to ASCIIZ string containing name of font 



6eateFontlndirect 

HFONT 

IpLogFont 

LOGFONTFAR* 

Points to LOGFONT strudure 

ID of logical font 
or NULL 

51 

^ealeHatch Brush 

HBRUSH 

nindex 

Int 

Hatch style of brush 

ID of logical brush 

51 



crColor 

COLORREF 

Foreground color of brush 

or NULL 


(!>ealelC 

HOC 

IpDrIverName 

LPSTR 

Points to ASCIIZ suing of DOS filename 

ID of information 

52 



IpDevloeName 

LPSTR 

Points to ASCIIZ string of device to be supported 

cortext for device 




IpOutput 

LPSTR 

Points to ASCIIZ string of DOS file or device name 

or NULL 




IpInltData 

LPSTR 

Points to device-spedfic Initialization data 




(Continued) 
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1 Parameters* 

Farm Type 


Return Value 

Pa§] 



lillr il III 

HANDLE 

ID Of module creating Icon 

D of Icon or NULL 

53 




Int 

Width dl Icon In pixels 






Int 

Height of Icon In pixels 






BYTE 

Number of planes In XOR mask of Icon 






BYTE 

Bits per pixel In XOR mask of Icon 






LPSTR 







LPSTR 




CreateMenu 






Ell 

OeateUetaRle 

HANDLE 

IpFllenanie 

LPSTR 

Points to ASCIIZ string containing name of file 


Ell 






device context or 







NUll 


CrealePalenet 



LPLOCPALEHE 

Points to LOGPALETTE structure 

ID of logical palette 

55 


■■■ 




or NULL 


CreatePatternBrush 

I!I;1:1IH!B 


HBITMAP 

ID of bitmap 




■■i 

■■■■■ 




■i 

CreatePen 

HPEN 

nPenStyle 

Int 

Pen style 

rri|..l|.'.|!4:l|.!:|.».M 




nWldth 

Int 

WIckh of pen In logical units 

NULL 




crCdof 

COLORREF 

Color of pen 



CreatePenIndirect 


IpLogPen 


Points to LOGPEN structure 









■n 

CreatePolygonRgn 

HRGN 

IpPoints 

LPPOINT 



El 



nCount 

Int 

Number of points In array 

or NULL 




nPdvFillMode 

int 

Polygon-filling mode to use In filling region 





IpPoints 

LPPOINT 


ID of region 

58 



IpPolyCounts 

LPINT 


or NULL 




nCount 

Int 






nPolvFillMode 

int 





CISS2QH 




QxxmMia 

El 



XI 



ID of new region 

59 



Y1 



or NULL 




X2 







Y2 





CreateRectRgnIndirect 

HRGN 

IpRect 

LPRECT 

Points to RECT structure 


60 






or NULL 


CfeateRoundRectRegiont 

HRGN 

XI 

int 

x-coord of upper-left corner of region 

ID of new region 

60 



Y1 

int 

y-coord of upper-left corner of region 

or NULL 




X2 

int 

x-coord of lower-right corner of region 





Y2 

Int 

y-coord of lower-right corner of region 





X3 

int 

Width of ellipse used to create rounded corners 





Y3 

int 

Height of ellipse used to create rounded corners 



CreateSolidBnish 

HBRUSH 

crCdor 

COLORREF 

Color of brush 

ID of logical brush 

61 






or NULL 


CreateWindow 

HWND 

IpCIassName 

LPSTR 

Points to ASCIIZ string naming window class 

ID of new window 

61 



IpWindowName 

LPSTR 

Points to ASCIIZ string of window name 

or NULL 




dwStyle 

DWORD 

Style of window to create 





X 

int 

Initial x-position of window 





Y 

int 

Initial y-position of window 





nWidth 

int 

Width of window in device units 





nHeight 

int 

Height of window in device units 





liWndParent 

HWND 

Parent or owner window ID 





hMenu 

HMENU 

Menu or child-window ID 





hlnstance 

HANDLE 

ID of module to be associated with window 





IpParam 

LPSTR 

Points to value to pass to window 



CreateWindowExt 

HWND 

dwExStyle 

DWORD 

Extended style of window 

ID of new window 

76 



IpCIassName 

LPSTR 

Points to A^IIZ string naming window class 

or NULL 




IpWindowName 

LPSTR 

Points to ASCIIZ string of window name 





dwStyle 

DWORD 

Style of window to create 





X 

int 

Initial x-position of window 





Y 

int 

Initial y-position of window 





nWidth 

int 

Width of window In device units 





nHeight 

int 

Height of window in device units 





iWndParent 

HWND 

Parent or owner window ID 





hMenu 

HMENU 

Menu or child-window ID 





hlnstance 

HANDLE 

ID of module to be associated with window 





IpParam 

LPSTR 

Points to value to pass to window 



DebugBreakt 

void 




None 

78 

DefDIgProct 

LONG 

hDIg 

HWND 

ID of dialog box 

Result of message 

78 



wMsg 

WORD 

Message number 

processing 




wParam 

WORD 

Message-dependent Information 





IParam 

DWORD 

Message-dependent Information 




(Continued) 
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mi7:Lm 

Parameters* 

Farm Tvoa 

Parameter Definition I 


P^ 



tiWInPosInto 

HANDLE 

11 ■ii'i f 1 iTT i iivi fiTi riTx^i I rJTif; r¥^ 





hWnd 

HWND 






hWndInsertAfter 

HWND 

ID of window following one to update 

or NULL 




X 

Int 

x-coord of window's upper-left corner 





y 

Int 






cx 

Int 

Window's new width 





cy 

Int 

Window's now height 





wRags 

WORD 

Size and position of window flags 



1 >.^az=M-liS?? 


hWnd 

HWND 

ID of MDI frame window 

Result of message 

81 



hWndMDICIIent 

HWND 

ID of MDI client window 

processing 




wMsg 

WORD 

Message number 





wParam 

WORD 

Message-dependent Information 





IParam 

DWORD 

Message-dependent information 



DefHookProc 

DWORD 

code 







wParam 




II 



IParam 







IpIpfnNextHook 




■ 

fPnifTnlRTJTr?^^ 


wOffset 

WORD 

Offset from beginning of DS to private table 


mm 

DefMDIChildProct 

LONG 

hWnd 

HWND 

ID of MDI chUd window 

11 l"i|l iliil "1 M 

mm 



wMsg 

WORD 

Message number 

processing 




wParam 

WORD 

Message-dependent Information 





IParam 

DWORD 

Message-dependent Information 





hWnd 

HWND 

ID of window passing message 

Result of message 

85 



wMsg 

WORD 

Message number 

processing 




wParam 

WORD 

Message-dependent Information 





IParam 

DWORD 

Message-dependent information 



DeleteAtom 


nAtom 

ATOM 

ID of atom and char string to delete 


isa 

DeleteX 

BOOL 

hX 

HDC 

ID of device context to delete 

;e0 if successful 

IKS 

DeleteMenuf 

BOOL 

hMenu 

HMENU 

ID of menu to be changed 

TRUE=success 

87 



nPosilion 

WORD 

Menu item to be deleted 





wRaqs 

WORD 

Interpretation of nPostition parameter 



DeleteMetaFile 

BOOL 

hMF 

HANDLE 


if successful 

87 



hObject 

HANDLE 


1 

mm 

DestrovCaret 

^£■■1 




None 

mM 

DesIrovCursort 

BOOL 

hCursor 

HCURSOR 


1 

Ea 

Destroy! cont 

BOOL 

hicon 

HICON 



ma 

DestroyMerxi 

[iggl9H 

hMenu 

HMENU 



mm 

DestrovWindow 


hWnd 

HWND 


*0 if successful 

mm 

DeviceCapabilltiest 

DWORD 

IpDeviceName 

LPSTR 

Points to ASCIIZ string naming printer device 

Depends on setting 

91 



IpPort 

LPSTR 

Points to ASCIIZ string naming DOS port 

nindex value 




nindex 

WORD 

Capabilities to query 





IpOutput 

LPSTR 

Points to array of b^es to receive query results 





IpDevMode 

DEVMODE FAR * 

Points to DEVMODE structure 



DeviceMode 

void 

hWnd 

HWND 

ID of window to own dialog box 

None 

94 



hModule 

HANDLE 

ID of printer-driver module 





IpDeviceName 

LPSTR 

Points to ASCIIZ string of device supported 





pOutput 

LPSTR 

Points to ASCIIZ string naming DOS file or device 



DiaiogBox 

nt 

hinstance 

HANDLE 

ID of file containing dialog-box template 

Value of nResutt 

95 



IpTemplateName 

LPSTR 

Points to ASCIIZ string naming dialog-box template 

parameter used to 




iWndParent 

HWND 

ID of window owning dialog box 

terminate box 




pDialogFunc 

FARPROC 

Address of dialog function 

or-1 


DialogBoxIndIrect 

n1 

hinstance 

HANDLE 

ID of file containing dialog-box template 

Value of wResult 

96 



hDialogTemplate 

HANDLE 

ID of block of memory containing DLGTEMPLATE 

parameter used to 




hWndParent 

HWND 

ID of window owning dialog box 

terminate box 




IpDialogFunc 

FARPROC 

Address of dialog function 

or-1 


DialogBoxindrectParanit 

nt 

hinstance 

HANDLE 

ID of file containing dialog-box template 

Value of wResult 

98 



hDialogTemplate 

HANDLE 

ID of block of memory containing DLGTEMPLATE 

parameter used to 




hWndParent 

HWND 

ID of window owning dialog box 

terminate box 




pDialogFunc 

FARPROC 

Address of dialog function 

or-1 





DWORD 

32-bil value passed to dialog function 



DialogBoxParamt 

nt 

hinstance 

HANDLE 

ID of file containing dialog-box template 

Value of nResuft 

99 



pTemplateName 

LPSTR 

Points to ASCIIZ string of name of template 

parameter used to 




hWndParent 

HWND 

ID of window owning dialog box 

terminate box 




pDialogFunc 

FARPROC 

Adckess of dialog function 

or-1 





DWORD 

32-blt value passed to dialog function 



DispatchMessage 

LONG 

pMsg 

LPMSG 

Points to MSG structure 

Value returned by 
window function 

99 

DIgDirUst 

nt 

hDIg 

HWND 

ID of dialog box containing list box 

^ if isting made 

100 



pPathSpec 

LPSTR 

Pointer to ASCIIZ pathname string 





nlDUstBox 

Int 

ID of list-box control 





nIDStaticPath 

Int 

ID of static-text control of current drive/directory 





wRIetvpe 

WORD 

DOS file attributes of files to display 




(Continued) 
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Enum Windows BOOL IpEnumFunc 

I I llParam IdWORD 


( Address of callback fur 
Value to pass to callback function 


mi 
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6.096. WINDOWS FUNCTION SUMMARY BY NAME (continued) 


Function Name 


Parameters* 


Parameter Definition 



EqualReet 


lpRect2 

LPRECT 

LPRECT 

Pointer to RECT ot first rectangle 

Pointer to RECT of second rectanqle 


n 

EqualRo" 


hSrcRan2 

HRGN 

HRGN 

ID of first region 

ID of second region 

^ If regions are 

TmI 



Windows Escape Fund 



iKi 


■■i 

nad 

nFunc 

Int 

Int 



H 

m 

■ 






lliliiili 


hDC 

hWnd 

HANDLE 

HWND 

ID of device context 

ID ot window to update 

Type of resultant 
region 

129 

ExitWindowst 

BOOL 

dwReserved 

wReturnCode 

DWORD 

WORD 

RESERVED-settoO 

Return value to pass to DOS 

FALSE If any 
application refused 
to terminate 

lao" 

ExtOeviceModet 

Int 

hWnd 

hDrIver 

IpDevModeOutput 

IpDevIceName 

IpPort 

IpDevModeInput 

IpProfile 

wMode 

HWND 

HANDLE 

DEVMODE FAR* 

LPSTR 

LPSTR 

DEVMODE FAR* 

LPSTR 

WORD 

ID ot window 

ID of device-driver module 

Pointer to DEVMODE structure 

Pointer to ASCIIZ string with name of printer dev. 
Pointer to ASCIIZ string with name of DOS port 

Pointer to DEVMODE structure 

Pointer to ASCIIZ string with name of init file 

Mask of values to determine operations 

<0 If function fails 
or size of the 
DEVMODE struct 

lao" 

ExtRoodFilIt 

BOOL 

RdC 

X 

Y 

CfColof 

wRIIType 

HDC 

int 

int 

COLORREF 

WORD 

ID of device context 

x-coord of point where filling begins 

y-coord of point where filling begins 

Color of boundary or area to be filled 

Type of flood fill to perform 

*0 If successful 

133 

ExiTextOut 

BOOL 

hDC 

X 

Y 

wOptions 

IpRect 

IpString 

nCount 

IpDx 

HDC 

int 

int 

WORD 

LPRECT 

LPSTR 

int 

LPINT 

ID of device context 

x-coord of origin of char cell for first character 
y-coord of origin of char cell for first character 
Rectangle type 

Pointer to RECT structure or NULL 

Pointer to character string 

Number of characters in string 

Pointer to array of inter char cells widths 

^ If string drawn 

134 

FatalAppExitf 

void 

wAction 

IpMessaqeText 

WORD 

LPSTR 

RESERVED-must be set to 0 

Pointer to string to display in msq box 

None 

136 

FatalExit 

void 

Code 

int 

Error code to (fisplay 

None 

136 

RURect 

nt 

hDC 

IpRect 

hBrush 

HDC 

LPRECT 

HBRUSH 

ID of device context 

Pointer to RECT to be filled 

ID ot brush to use in fill 

Not used and has 
no meaning 

137 

RURgn 

BOOL 

hDC 

hRgn 

hBrush 

HDC 

HRGN 

HBRUSH 

ID of device context 

ID of region to fill 

ID of brush to use in fill 

5t0 if successful 

136 

RndAtom 

ATOM 

IpString 

LPSTR 

Pointer to ASCIIZ string to search for 

Atom associated 
with string or NULL 

138 

FindResoorce 

HANDLE 

hinstance 

IpName 

IpTvpe 

HANDLE 

LPSTR 

LPSTR 

ID of file containing resource 

Pointer to ASCIIZ string naming resource 

Pointer to ASCIIZ string giving resource type 

ID of resource 
or NULL 

139 

RndWindow 

HWND 

IpCIassName 

IpWindowName 

LPSTR 

LPSTR 

Pointer to ASCIIZ string giving window's class 

Pointer to ASCIIZ string naming window 

1 Dot window or 

NULL 

140 

Rash Window 

BOOL 

hWnd 

binvert 

HWND 

BOOL 

ID of window to flash 

Flash or return to original state flag 

State before call 

141 

RoodFill 

BOOL 

hDC 

X 

Y 

crColof 

HDC 

Int 

int 

COLORREF 

ID of device context 

x-coord of point where filling begins 

y-coord of point where filling begins 

Color of boundary 

^ if successful 
<0 If Invalid device 

141 

JiushComm 

int 

nCid 

nOueue 

int 

int 

Communication device to flush 

Queue to flush (0=lransmlt, 1=receive) 

0 if successfii 

142 

FfameRect 

int 

hDC 

IpRect 

hBrush 

HDC 

LPRECT 

HBRUSH 

ID of device context 

Pointer to RECT to frame 

ID of brush to use In frame 

Has no meaning 

143 

FrameRgn 

BOOL 

hDC 

hRgn 

hBrush 

nWldth 

nHelqht 

HDC 

HANDLE 

HBRUSH 

Int 

Int 

ID of device context 

ID of region to be enclosed In border 

ID of brush to use In border draw 

Width of vertical brush strokes In logical units 

Height of horizontal brush strokes In logical units 

icO if successful 

143 


(Continued) 
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6.096. WINDOWS FUNCTION SUMMARY BY NAME (continued) 


Function Name 

Type 

Parameters* 

Farm Type 

Parameter Definition 



GetCurrentPOBt 

WORD 




Current PDB 

163 








GetCurrentPosItion 

DWORD 

hDC 

HDC 

ID of device context 

LO-x-coord 


1 

HANDLE 




Task ID or NULL 



DWORD 




Current time fin ms) 

164 

1 


IpPoInt 

1 


None 

164 

GetDC 

m 


HWND 

ID of window to retrieve context for 

Display context or 

NULL 

165 

GetDCOrg 


hDC 

HX 



H 

GetDesktopWindowt 

HWND 




[TTTii 1 iii|ii|i, mm 


GetOeviceCaps 

Int 


HX 

ID of device context 






Int 

Item to return 


GetDialoqBaseUnitst 

LONG 





■Ql 

GetDLBitsf 

int 

hDC 

HX 

ID of device context 


■CT 



hBitmap 

HBITMAP 

ID of bitmap 

|B||B 

m 



nStartScan 

WORD 

Rrst scan line to set In IpBits 

■ 



nNumScans 

WORD 

Number of lines to copy 


■ 



IpBits 

LPSTR 



■ 



IpBitsIrrfo 

LPBITMAPINFO 

Pointer to BITMAPINFO specifying color and dim 


■ 



wUsaqe 

WORD 

RGB Of PAL colors for bmiColors 


■ 


Int 

hWnd 

HWND 

ID of child window 


mm 






KCSiUHiHI 

HI 

GetDIgltem 



HWND 

ID of dialog box containing control 


ma 




int 

ID of Item to retrieve 

NULL 


GetOIgttemInt 

WORD 

hDIg 

HWND 

ID of dialog box 

Translated value 

174 



nIDDIgItem 

int 






IpTranslated 

BXLFAR* 







BXL 

Specifies signed or unsigned value 



GetDIgllemText 

int 

hDIg 

HWND 

ID of dialog box containing control 

Actual number of 

174 



nIDDIgItem 

int 

ID of dialog-box Hern to retrieve caption or text for 

chars copied to 




IpString 

LPSTR 

Pointer to buffer to receive text 

buffer or 0 




nMaxCount 

int 

Maximum length of buffer 



GetDOSEnvironmentt 

LPSTR 




Far pointer to 

175 






environment string 



OSSItlSH 




iiiMi.!it.!!nii'iainr!M 

\Msa\ 

GetOflveTvpet 

WORD 



1 

1 


IIQ 

GetEnvironment 

Int 

IpPortName 

LPSTR 

Pointer to AXIIZ string naming port 

Number of bytes 




IpEnviron 

LPSTR 

Pointer to buffer to receive environment 

copied to buffer 




nMaxCount 

WORD 

Maximum number of bytes in buffer 

orO 

_ 

GetFocos 






IIQ 


■■■ 





IHI 



wRags 

WORD 

Rag specifying vrhere to scan heap 

lAmounl of avail 

Tw 


■■■ 




1 memory in bytes 


IGetGValue 

3YTE 

rgbColor 

DWORD 



liQl 






1 Q7!I!IEH33E]^^H 

ina 

GetInslanceDala 

nt 

hinstance 

HANDLE 

ID of previous call of application 

Number of bytes 

178 



pData 

NPSTR 

Pointer to buffer In current instance 

actually copied 




nCount 

Int 

Number of bytes to copy 








Codepage 


GetKevfaoafdState 1 

void 

ipKevState 

BYTE FAR* 

Pointer to 25S-byte buffer of virtual-key codes 

None 

■£3 


nt 

nTvpeRaq 

Int 


Type or subtype 

IBI 

GefKeyNameTextt 

nt 

IParam 

DWORD 

32-bit parameter of keyboard message 

Actual length of 

mm 



pButfer 

LPSTR 

Buffer to receive key name 

string copied 

■ 



nSize 

WORD 

Maximum length of name inf bytes 



GetKevState 

nt 

nVirtKev 

Int 

Virtual key 

State of key 

■E3 

GetLastActivePopupt 

HWND 

hwndOwner 

HWND 

ID of owner window 

ID of most recent 

mm 






POPUP 


^tMapMode 


hDC 

HX 

ID of device context 

Mapping mode 

184 

GetMenu 

HMENU 

hWnd 

HWND 

ID of window with menu to examine 

ID of menu Of NULL 

184 

GetMenuCheckMark 

)WORD 




LO-width 

184 

Dlmenslonst 





HO=heloht 


GelMenuttemCount 

WORD 

hMenu 

HMENU 

ID of menu handle to examine 

Number of items 

185 






In menu Of-1 


GetMenultemID 

WORD 

hMenu 

HMENU 

ID of handle to popup menu containing item 

Item IDa-1 

185 





Position of menu Item to relrerve ID for 



fietMerw Stale 

WORD 

hMenu 

HMENU 

ID of menu 

Doesn't exist-1 

186 



wID 

WORD 

Menu Item ID 

or mask of values 




wRaas 

WORD 

Nature of wID parameter 
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Function Name 


■a'-V-fiiMMt'-M 

Farm Type 

Parameter Definition I 



GetMenuString 

int 

hMenu 

HMiNU 


Actual bytes copied 

187 



wIDItem 

WORD 

Menu Item ID 

to buffer 




IpString 

LPSTR 

Pointef to buffer to receive label 





nMaxCount 

Int 

Maximum length of label 





wFlag 

WORD 

Nature of wID parameter 



GetMessage 

BOOL 

IpMsg 

LPMSG 

Pointer to MSG struct 

^ if message other 

188 



hWnd 

HWND 

ID of window or NULL 

thanWM QUIT, 




wMsgFilterMln 

WORD 

Integer value of lowest message value to retrieve 

orO 




wMsgFilterMax 

WORD 

Integer value of highest message value to retrieve 



GetMessagePos 





LO-x-coofd 

HO«v-coord 

H 

GetMessageTIme 

DWORD 





Dsl 

GetUetaFile 


IpRIename 

LPSTR 

iyi!ri^rTJritiik4.'xriT.T.\iii>kii'iTJ>:TifrrfrT— 

immfiiiFimi* 




hMF 

HANDLE 

ID of metafile In memory 


■E3 






contains metafile 
or NULL 



int 

hModule 

HANDLE 

ID of module 


190 



IpRIename 

LPSTR 

Pointer to buffer to receive filename 

string copied 


_ 


nSIze 

int 

Maximum size of buffer 



izak^iw 


LPSTR 

Pointer to ASCIIZ string specifying module 

ID of module 

■m 


■■■ 




or NULL 

m 

[ffll tt fTi 

int 

hModule 

HANDLE 

ID of module 

Reference count of 

■mi 






module 

m 


liWitl:liM 


HDC 

ID of device context 

RGB value 

■mi 


■IH 


COLORREF 

Color to be matched 


m 

GetNearestPaleneIndext 

WORD 

hPalette 

HPALEHE 

ID of logical palette 

Index to palette 

192 



crColof 

COLORREF 

Color to be matched 


GetNextDIgGroupItem 

HWND 

hDIg 

HWND 

ID of dialog box to search 


■mi 



hCtI 

HWND 

ID of control in dialog box to start search 

control In group 

m 



bPrevious 

BOOL 

How function Is to search dialog box 


■ 





ID of dialog box to search 

Next or previous 

■mi 

IIHIIIIIIhhiiiii^^h 




ID of control in dialog box to start search 

control having 

m 

1 




How function is to search cfialog box 

■ f 11 


iGetNext Window 

HWND 

hWnd 

HWND 

ID of current window 

Next or previous 

194 



wRag 

WORD 

Handle of next or previous window flag 

window 


1 

QiSIHH 

■■■■■■ 




lid 

GetObject 

int 

hObject 

HANDLE 

ID of object 

Actual number of 

195 



nCount 

int 

Number of bytes to copy to buffer 

bytes retrieved or 




IpObiect 

LPSTR 

Pointer to buffer to receive data 

0 


GetPaletteEnifiest 

WORD 

hPalette 

HPALEHE 

ID of logical palette 

Number of entries 

195 



wStartlndex 

WORD 

First entry in palette to retrieve 

retrieved, or 0 




wNumEntfies 

WORD 

Number of entries to retrieve 





IpPaletteEntries 

LPPALETTEENTRY 

Pointer to array of structs to receive entries 



GetParent 

HWND 

hWnd 











IH 

GetPixel 

DWORD 

hDC 


ID of device context 

RGB color or -1 

196 



X 



If not In dip region 




Y 





GetPolvFillMode 

int 

hDC 

HDC 



lEH 

GetPriorityClipboard 

int 

IpPriorityUst 

WORD FAR* 

Pointer to array of clipboard formats 

Highest dipboard 

197 

Formatt 


nCount 

int 

Number of clipboard formats in list 

format, NULL, or 
•1 data not In list 


GetPrivateProfileIntt 

WORD 

IpApplicationName 

LPSTR 

Pointer to name of application 

0 if value not Int or 

198 



IpKeyName 

LPSTR 

Pointer to key name 

negative, or numeric 




nDefault 

int 

Default value for given key if not In file 

value 




IpRIeName 

LPSTR 

Pointer to siring naming initialization file 



GetPfivateProlileStringt 

nt 

IpApplicationName 

LPSTR 

Pointer to name of application 

Number of chars 

199 



IpKeyName 

LPSTR 

Pointer to key name 

copied or NULL 




pDefault 

LPSTR 

Default value for key if not in file 





IpReturnedString 

LPSTR 

Pointer to buffer to receive char string 





nSize 

int 

Maximum number of characters in buffer 





IpRIeName 

LPSTR 

Pointer to string naming Initialization file 



GetProcAddress 

FARPROC 

hModule 

HANDLE 

ID of library module containing function 

Pointer to entry 

200 



IpProcName 

LPSTR 

Pointer to function name or ordinal value of function 

Ddnt. or NULL 


GetProfiteInt 

WORD 

IpAppName 

LPSTR 

Pointer to application name 

0 if value not int or 

201 



IpKeyName 

LPSTR 

Pointer to key name 

negative, or numeric 




nDefault 

int 

Default value for kev if not found in file 

value 
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6.096. WINDOWS FUNCTION SUMMARY BY NAME (continued) 


Function Name 

Type 

Parameters* 

Farm Type 

Parameter Detinition 



QetProfileStrIng 

Int 

IpAppName 

IpKeyName 

IpDefault 

IpReturnedString 

nSize 

LPSTR 

LPSTR 

LPSTR 

LPSTR 

Int 

Pointer to AXIIZ string naming application 

Pointer to AXIIZ string naming key 

Default value for key if not found In file 

Pointer to buffer to receive string 

Number of characters In buffer 


1 

GetProp 

HANDLE 


HWND 

LPSTR 

ID of window with property list to search 

Pointer to ASCIIZ string or atom ID of string 

Dot handle or 

NULL 

203 

GetRgnBoxt 

int 


HRGN 

LPRECT 

ID of region 

Pointer to RECT to receive coordinates 

Region type 

loT 



hDC 

HDC 




GetRValue 

BYTE 


DWORD 



EH 

GetScrollPos 

Int 


HWND 

int 

ID of window 

Type of scroll bar 

Current thumb 
position 


GetScfollRange 

void 

hWnd 

nBar 

IpMinPos 

IpMaxPos 

HWND 

int 

LPINT 

LPINT 

ID of window 

Which scroll bar 

Pointer to int receiving minimum position 

Pointer to Int receiving maximum position 

None 


GetStockObject 

HANDLE 

nindex 

int 

Type of object desired 

ID of object or 

NULL 

loT 


int 

hDC 

HDC 

ID of device context 

Cunent stretching 
mode 

206 


HMENU 

hMenu 

nPos 

HMENU 

int 

ID of menu 

Position of menu 

ID of popup or 

NULL 

209 

GetSvsColor 


nindex 

int 

Display element 

RGB color 

209 

GetSysModalWIndow 

HWND 




ID of window, or 

NULL 

210 

GetSystemDirectoryt 

WORD 

IpBufler 

nSize 

LPSTR 

int 

Pointer to buffer to receive AXIIZ pathname 

Maximum size of buffer in bytes 

Length of string 
copied to buffer 
orO 

210 

GetSystemMenu 

HMENU 

hWnd 

bRevert 

HWND 

BOOL 

ID of window to own System menu 

Action to take 

ID of system menu 
or NULL if system 
menu not modfied 
and bRevert^ 

211 

GetSystemMetrics 

int 

nindex 

int 

Measurement to retreive 

System metric 
measurement 

212 

imi 

WORD 

hDC 

wStartIndex 

wNumEntries 

IpPaletteEntrles 

HDC 

WORD 

WORD 

LPPALEHEENTRY 

ID of device context 

First entry to retrieve 

Number of entries to retrieve 

Pointer to array to receive entries 

Number of entries 
retrieved or 0 

213 


WORD 

hDC 

HDC 

ID of device context 

Cunent use 

214 

mmm 

DWORD 

hDC 

IpString 
nCount 
nTabPositions 
IpnTabSt oppositions 

HX 

LPSTR 

int 

int 

LPINT 

ID of device context 

Pointer to text string 

Number of characters in text string 

Number of tab-stop positions in array 

Pointer to tab-stop position array 

LO=width 

HO=helght of string 

215 

GetTempDfive 

BYTE 

cOriveLetter 

BYTE 

Disk drive letter 



GetTempFileName 

int 



Suggested drive for temp file 

Pointer to AXIIZ temp filename prefix string 

Unsigned short integer 

Pointer to buffer to receive iemp filename 

Unique numeric value 
used in temp 
filename 


GetTexIAIign 

WORD 

hDC 


ID of device context 

Status of text 
alignment flags 

217 

GetTextCharacterExtra 

nt 

hDC 

HX 

ID of device context 

Cunent interchar 
spacing 

219 

^TextColof 

lii'.iJtliliMl 

hDC 

HX 


RGB value 

219 

GetTexlExtent 


hDC 

IpString 

HX 

LPSTR 





nt 

hDC 

nCount 

IpFacename 

HX 

Int 

LPSTR 

ID of device context 

Size of buffer in bytes 

Pointer to buffer to receive typeface name 

Actual number of 
bytes copied to 
buffer orO 


GetTextUetrics 


hDC 

HX 

LPTEXTMETRIC 

ID of device context 

Pointer to TEXTMETRIC struct 

^ if successful 


SelThresholdEvent 

LPINT 




Poir<er to Integer 
threshold event 

221 

(^tThresholdStatus 

nt 




Status flags of 
threshold event 
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Parameters* 


Parameter Definition 



GlobalReAlloc 

HANDLE 

hMem 

HANDLE 

ID of global memory block to reallocate 


HI 



dwBytes 

DWORD 

New ^e of block 

NULL 



wFlaos 

WORD 

Howto reallocate block 

1 



hMem 

HANDLE 

ID of global memory block 

Actual size of block 

i4r^ 



hMem 

HANDLE 

ID of global memory block 


gl 



hMem 

HANDLE 

ID of global memory block 


ESMm 






decreased to 0 


GlobalUnWIre 



HANDLE 




GlobalWire 


hMem 

HANDLE 

ID of segment to move and lock 

New segment 

248 






location or NULL 


GrayStrIng 

BOOL 

hX 

hdC 

ID of device context 

*0 if string drawn 

IaT 



hBrush 

HBRUSH 

ID of brush to gray with 



IpOutputFunc 

FARPROC 

Address of function to draw string 





IpData 

DWORD 

Pointer to data to pass to output function 





nCount 

Int 

Number of character to output 





X 

Int 

x-coord of starting rect position 





Y 

Int 

y-coord of starting rect position 





nWidth 

int 

Width of rect in logical units 





nHelqht 

Int 

Height of rect In logical units 



HIBYTE 

BYTE 

nlnteoer 

int 

Value to convert 

HO byte of value 

252 

HideCaret 

void 

hWnd 

HWND 

ID of window owning caret or NULL 

None 

252 

HilrteMenultem 

BOOL 

hWnd 

HWND 

ID of window containing menu 

*0 if highlighted 

253 



hMenu 

HMENU 

ID of top-level menu with Hern to highlight 




wIDHiliteltem 

WORD 

ID of menu item or offset of menu item 





wHilfte 

WORD 

Hiliqhttvpe 



HIWORD 

WORD 

dwinteqer 

DWORD 

Value to convert 

HO word of value 

254 

InflateRect 

void 

IpRect 

LPRECT 

Pointer to RECT to be modified 

None 

255 



X 

int 

Amount to increase or decrease width 





Y 

int 

Amount to increase or decrease height 



InitAtomTable 

BOOL 

nSize 

int 

Size in entries of atom hash table 

*0 if successful 

255 

InSendMessage 

BOOL 




TRUE if processing 

256 






message through 
SendMessage 


InsertMenut 

BOOL 

hMenu 

HMENU 

ID of menu to change 

TRUE if successful 

256 



nPosition 

WORD 

Menu item before insertion point 





wRags 

WORD 

How nPosition is to be interpreted 





wIDNewItem 

WORD 

Command ID of new menu item or popup handle 





pNewItem 

LPSTR 

Content of new menu item 



IntersectClipRect 

int 

hDC 

HDC 

ID of device context 

Clipping region 

259 



XI 


x-coord of upper-left corner of rectangle 

type 




Y1 


y-coord of upper-left corner of rectangle 





X2 


x-coord of lower-right corner of rectangle 





Y2 


v-coord of lower-right corner of rectangle 



IntersectRect 

int 

IpOestRect 

LPRECT 

Pointer to RECT to receive intersection 

*0 if not empty 

260 



IpSfcIRect 

LPRECT 

Pointer to first RECT to intersect 





lpSrc2Rect 

LPRECT 

Pointer to second RECT to intersect 



InvalidateRect 

void 

hWnd 

HWND 

ID of window with region to modify 

None 

261 



IpRect 

LPRECT 

Pointer to RECT to add to update region 





bErase 

BOOL 

Whether background should be erased flag 



InvalidateRgn 

void 

hWnd 

HWND 

ID of window with region to modify 

None 

261 


hRgn 

HRGN 

ID of region to add to update region 





bErase 

BOOL 

Whether background should be erased flag 



InvertRect 

void 

hDC 

HDC 

ID of device context 

None 

262 



IpRect 


Pointer to RECT to invert 



InvertRgn 




ID of device context 

*0 if successful 

2S3 

■Hi 


HRGN 

ID of region to fill 



IsCbarAlohat 



Char 






char 




■■HI 









char 

Character to test 



IsCharUppert 

BOOL 


char 

Character to test 



isOiild 

BOOL 


HWND 

ID of window 

TRUE If hWnd Is 

265 


hWnd 

HWND 

ID of window to check 

chfld of hWndParent 


IsQipboardFormalAvailable 

BOOL 

wFormat 

WORD 

Format to check 

TRUE H data with 

265 





format Is presert 


IsDIalogMessage 

BOOL 

hDIg 

HWND 

ID of dialog box 

jcO If message 

266 


LPMSG 

Pointer to MSG struct with message to check 

processed 


isDIgBunonChedted 

WORD 

hDIg 

HWND 

ID of dialog box with control to check 

2>grayed 



nIDButton 

int 

ID of button control 

Ox otherwise 




(Continued) 
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ID of local memory block to reallocate 
New size of memory block 
Howto reallocate block 


ID of segment containing local heap 
Size desired for local heap after shrinking 


ID of local memory block 


(Continued) 
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6.096. WINDOWS FUNCTION SUMMARY BY NAME (continued) 



MiTiUM 

Parameters* 

h^em 

Farm Type 
HXNbLi 



m 

Lock Data 


Dummy 

Int 

Not used-set to 0 









nn 

LockResouoe 


hResData 

HANDLE 

ID of resource 


■ 


■i 




loacM resource 
or NULL 

LockSegment 



w6R6 

Segment address of segment to lock 

ID of segment 
or NULL 

294 

■open 

Int 

ipPatnName 

LPSTR 

Pointer to ASCIIZ string naming file to open 

MS-DOS fUe 



_ 

IReadWrIte 

Int 

RIe access method 


LOWORD 


dwlnteger 

DWORD 

Value to convert 



LPtoDP 

BOOL 

hDC 

HANDLE 

ID of device context 


H 



IpPoInts 

LPPOINT 

Pointer to array of pointers 





Number of points In array 



tread 





Number of bytes 

297 






read or -1 





Number of bytes to read from file 



Istrcat 











1 J«i ll tHUgivlj 1 rJBa 


m 

Istrcmpt 

Int 


LPSTR 

IJ7f7ir!17ST:V{vjlkZi77f7!f7!17aT7!T!fT7!^^^^^^H^^^H 

l>:Lt.iliMiW-BTPrf 





LPSTR 


or greater than 0 


Isircmpit 

int 


LPSTR 







LPSTR 



m 

Istrcpy 

int 


LPSTR 

IJtfflBlf!TJ;{sllk4Snfnf!raCTiTCT^^^— 






LPSTR 

Pointer to ASCIIZ string to copy 


Mi 

1 


IpStrIng 

LPSTR 



Esa 

Iwrite 

int 

hPile 

int 

MS-DOS file handle of file to write 


ESI 



IpBuffer 

LPSTR 

Pointer to buffer of data to write 

written, or -1 




wBytes 

WORD 

Number of bytes to write 



MAKEINTATOM 

[isnH 




Pointer to atom 

302 


■MU 



created 






Integer value to convert 

Pointer to string 

302 

IMAKELONG 

DWORD 

wLow 

WORD 

LO word of new long value 

Unsigned long 

302 



wHiqh 

WORD 

HO word of new long value 





dwlnteger 

DWORD 

X- and v-coords of point 

POINT struct 

lEsa 

MakeProcIrrstance 

FARPRX 

IpProc 

FARPROC 

Procedure-instance address 

Pointer to function 

303 



hinstanoe 

HANDLE 

ID of instance associated with DS 

or NULL 


MapDialogRect 

void 

hDIg 

HWND 

ID of dialog box 

None 

304 



IpRect 

LPRECT 

Pointer to RECT with coordinates to convert 







Virtual-key code or scan code for key 

Varies dependng 

305 


MiMi 

ll II ' II I 1 


Type of mapping to perform 

upon Input 


max 

int 

value 1 

int 

First value 

Greater of the 

305 



value2 

Int 

Second value 

two values 


MessaqeBeep 

void 

wTvpe 

WORD 

Not used-set to 0 

None 

306 

Message Box 

int 

hWndParent 

HWND 

ID of window owning message box 

Menu-item value 

306 



IpText 

LPSTR 

Pointer to ASCIIZ string with message to tSsplay 

orO 




IpCaption 

LPSTR 

Pointer to ASCIIZ string with dialog-box caption 





wTvpe 

WORD 

Contents of dialog box 



min 

Int 

valuel 

int 

Rrst value 

Lessor of the 

309 



value2 

int 

Second value 

two values 


ModifyMenut 

BOOL 

hMenu 

HMENU 

ID of menu to change 

TRUE if successful 

309 



nPosHion 

WORD 

Menu item to change 





wRags 

WORD 

Interpretation of nPosition parameter 





wIDNewItem 

WORD 

Command ID of menu item or menu handle of popup 





pNewItem 

LPSTR 

Content of changed menu item 



MoveTo 

DWORD 

hDC 

HDC 

ID of device context 

LO=old x-coord 

312 


X 

Int 

x-coord of new position 

HO»old y-coord 




Y 


v-coord of new position 



MoveWindow 

void 

hWnd 

HWND 

ID of popup or child window 

None 

313 



X 

Int 

New x-coord of upper-left corner 





Y 

int 

New y-coord of upper-left corner 





nWidth 

Int 

New width of window 





nHelght 

Int 

New height of window 





BOOL 

Whether window Is repainted after moving 



MulDivt 

nt 

nNumber 

Int 

Number to be multiplied by nNumerator 

Result or 32,767 

314 




Int 

Number to be multiplied by nNumber 

or -32767 if error 





Int 

Number to dvide result of nNumber*nNumerafor by 



NetBIOSCallt 



SCHcall 

None 


CtemKeyScant 

DWORD 

wOemChar 

WORD 

ASCII value of OEM character 

LO>OEM scan ID 
HO>shlft state 



(Continued) 
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6.096. WINDOWS FUNCTION SUMMARY BYNAME (continued) 




LPRECT 

Pointer to RECT 

*0 if point in RECT 

POINT 

Pointer to POINT 


HRGN 

ID of region to examine 

*0 if point in RGN 

int 

x-coord of point 


int 

v-coord of point 


HDC 

ID of device context 

^ if point in 

Int 

x-coord of point 

dipping region 

Int 

v-coord of point 


int 

Communication device to read 

Number chars 

LPSTR 

Pointer to buffer to receive characters read 

actually read or 0 

int 

Number of characters to read 


HDC 

ID of device context 

Number of entries 



ID of device context 
Pointer to RECT 


Pointer to ASCIIZ siring naming format 
Pointer to message string to register 

ID of window with device context to release 


3tQtfpartof 
RECT Inside dip 

_ region _ 

" if dass is 
registered 
~ Registered formal 

or 0 _ 

" COOO-FFFFH if 
_ registered, or 0 

~ None _ 

~ 1 if released 


LPSTR 

Pointer to ASCIIZ string naming font-resource file 
or handle to loaded module 

jtO if suocessful 

348 

HMENU 

WORD 

WORD 

ID of menu to change 

Menu item to remove 

How nPosition should be interpreted 

TRUE if successful 

349 

HWND 

ID of vrindow vrith properly list to change 

ID of string or 

350 

LPSTR 

Pointer to ASCIIZ string or atom ID of siring 

NULL 
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6.096. WINDOWS FUNCTION SUMMARY BY NAME (continued) 


Function Name 

mUTlHM 

1 Parameters* 

Farm Type 

Parameter Definition 



RGB 



B7TE 

Intensity ot red 




nmnn 


BYTE 

Intensity of green 


■1 




BYTE 

Intensity of blue 


■1 

RoundRect 

BOOL 


hdC 

ID of device context 

^ If rect drawn 

353 




int 

x-coord at upper-left corner of reef 






Int 

y-coord of upper-left corner of rect 





X2 

Int 

x-coord of lower-right corner of rect 





Y2 

Int 

y-coord of lower-right corner of rect 





X3 

Int 

Width ot ellipse to draw rounded corners 





Y3 

Int 

Height of ellipse to draw rounded corners 



SaveDC 

Int 

hDC 

hdC 

ID of device context to save 

Saved device 







context or 0 


ScaleViewportExt 

DWORD 

hD5 

hdC 

ID of device context 

LO-prev x-eident 

355 



Xnum 

Int 

Amount to multiply current x-extent 

HO>prev y-extent 




Xdenom 

Int 

Amount to divide cwrent x-extent 





Ynum 

Int 

Amount to multiply current y-extent 





Ydenom 

Int 

Amount to divide current y-extent 



Scale WindowExt 

DWORD 

hDC 

hdC 

ID of device context 

LO=prev x-eident 

356 



Xnum 

Int 

Amount to multiply current x-extent 

HO«prev y-extent 




Xdenom 

Int 

Amount to divide current x-extent 





Ynum 

Int 

Amount to multiply current y-extent 





Ydenom 

int 

Amount to divide current y-extent 



ScreenToClient 

void 

hWnd 

HWND 

ID of window with client area to convert 

None 




IpPoInt 

LPPOINT 

Pointer to POINT struct with points to convert 



ScrollDC 

BOOL 

hDC 

HDC 

ID of device context 

*0 if scrolled 

357 



dx 

Int 

Number of horizontal scroll units 





dy 

int 

Number of vertical scroll units 





IprcScroll 

LPRECT 

Pointer to RECT containing coords of scroll rect 





IprcClip 

LPRECT 

Pointer to RECT containing coords of clip rect 





hrgnUpdate 

HGRN 

ID of region uncovered by scroll 





IprcUpdate 

LPRECT 

Pointer to RECT to contain scroll update region 



ScrollWindow 

void 

hWnd 

HWND 

ID of window to scroll client area 

None 

356 



XAmount 

int 

Amount to scroll in x-direction 





YAmount 

int 

Amount to scroll in y-direction 





IpRect 

LPRECT 

Pointer to RECT of client area to saoll 





IpCIlpRect 

LPRECT 

Pointer to RECT of clip area to scroll 



SeleciClipRegion 

int 

hDC 

HDC 

ID of device context 

Region type 




hRqn 

HRGN 

ID of region to select 


■1 

SelectObject 

HANDLE 

hDC 

HDC 

ID of device context 

ID of object or 




hObiect 

HANDLE 

ID of object to select 

NULL 

m 

SeleciPalettet 

HPALEHE 

hDC 

HDC 

ID of device context 

ID of logical palette 

IQI 



hPalette 

HPALEHE 

ID of logical palette to select 

replaced or NULL 

m 



bPorceBackqround 

BOOL 

Whether logical palette is forced to be background 


■ 

SendDIgItemMessage 

DWORD 

hDIg 

HWND 

ID of dialog box containing control 

Value returned by 

362 



nIDDIgItem 

int 

ID of dialog item 

control's window 




wMsg 

WORD 

Message value 

function or 0 




wParam 

WORD 

Message-dependent information 





IParam 

DWORD 

Message-dependent information 



SendMessage 

DWORD 

hWnd 

HWND 

ID of window to receive message 

Value returned by 

362 



wMsg 

WORD 

Message to be sent 

window function 




wPafam 

WORD 

Message-dependent information 

receiving message 




IParam 

DWORD 

Message-dependent information 



SetActiveWindow 

HWND 

hWnd 

HWND 

Top-level window to activate 

ID of prev active 







window 


SetBitmapBits 

LONG 

hBitmap 

HBITMAP 

ID of bitmap to set 

Number ot bytes 




dwCount 

DWORD 

Number of bytes pointer to by IpBits 

used In setting 

■ 



IpBits 

LPSTR 

Pointer to bitmap bits 

bitmaps a 0 

■ 

SefBitmapDimension 

DWORD 

hBitmap 

HANDLE 

ID of bitmap 

LO^prev width 




X 

int 

Width of bitmap in .1 mm units 

HO>prev height 

■ 



Y 

int 

Height of bitmap in .1 mm units 


■ 

SetBkColor 

DWORD 

hDC 

HDC 

ID of device context 

Prev background 




crColof _ 

COLORREF 

New background color 


■1 

SetBkMode 



HDC 

ID of device context 

Previous bkground 





int 

Background mode 

mode 

■1 

SetBrushOrg 




ID of device context 

LO>prev x-origin 






x-coord of new origin 

HOeprev y-origin 

■ 





y-coord of new origin 


■ 






Prev window 

366 


mm 




receiving Input 







or NULL 


SetCaretBlinkTIme I 


wMSeconds 

WORD 


None 

lEa 


(Continued) 
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6.096. WINDOWS FUNCTION SUMMARY BY NAME (continued) 


Function Name 

Typo 

Parameters* 

Panv Type 

Parameter Definition 

Return Value 

EH 

SetMessageQueue 

BOOL 

cMsg 

Int 

Maximum number ot messages In new queue 

If queue 

366 






created 


SetMetaFileBils 

HANDLE 

hMem 

HANDLE 

ID of global memory block with metafile data 

D of metafile 

387 






or NULL 


SetPaletteEntriest 

WORD 

hPalette 

HPALEHE 

ID ot logical palette 

''lumber ot entries 

387 



wStartIndex 

WORD 

Rrst entry In logical palette to set 

setorO 




wNumEntrles 

WORD 

Number at entries to set 





IpPaletteEntrles 

LPPALEHEENTRY 

Pointer to first memory of PALETTEENTRY array 



SetParent 

HWND 

hWndCtiHd 

HWND 

ID of child window 

Prev parent 

388 



hWndNewParent 

HWND 

ID of new parent window 

window ID 


SetPixel 

DWORD 

hD5 

HDC 

ID of device context 

RGB value actually 

386 



X 

Int 

x-coord of point to set 

painted, or -1 




Y 

Int 

y-coord of point to set 





cfColor 

COLORREF 

Color to paint the point 



SetPolyFillMode 

int 

hD5 

HDC 

ID of device context 

Prev filling mode 

369 



nPolvFIllMode 

Int 

New filling mode 

orO 


SelProp 

BOOL 

hWnd 

HWND 

ID of window to receive new entry 

*0 If string added 

390 



IpString 

LPSTR 

Pointer to ASCIIZ string or atom IDing string 





hData 

HANDLE 

ID of handle to be copied to property list 



SetRect 

void 

IpRect 

LPRECT 

Pointer to RECT to receive new coords 

None 

390 



XI 

int 

x-coord of upper-left corner 





Y1 

Int 

y-coord of upper-left corner 





X2 

Int 

x-coord of lower-right corner 





Y2 

Int 

y-coord of lower-right corner 



SetRectEmptv 

void 

IpRect 

LPRECT 

Pointer to RECT to receive empty rectangle 

None 

391 

SetRectRgn 

void 

hRgn 

HANDLE 

ID of region 

None 

391 



XI 

int 

x-coord of upper-left corner of rect region 





Y1 

int 

y-coord of upper-left corner of rect region 





X2 

int 

x-coord of lower-right corner of rect region 





Y2 

int 

y-coord of lower-right corner of rect region 



SetResourceHandler 

FARPROC 

hinstance 

HANDLE 

ID of file containing resource 

Pointer to 

392 



IpType 

LPSTR 

Pointer to short int specifying resource type 

app-supplled 




IpLoadFunc 

FARPROC 

Address of application-supplied callback function 

function 


SetR0P2 

int 


HDC 

ID of device context 

Prev drawing 

394 



nDrawMode 

int 

New drawing mode 

mode 


SetScfollPos 

int 

hWnd 

HWND 

ID of window with scroll bar to set 

Prev position of 




nBar 

int 

Scroll bar to set 

scrdi bar thumb 

m 



nPos- 

int 

New position 


\m\ 



bRedraw 

BOOL 

Whether scroll bar should be redrawn 



SetScrollRange 

void 

hWnd 

HWND 

ID of window or scroll bar control 


397 



nBar 

Int 

Scroll bar to set 





nMinPos 

int 

Minimum scrolling position 





nMaxPos 

int 

Maximum scrolling position 





bRedraw 

BOOL 

Whether scroll bar should be redrawn 



SetSoundNoise 

int 

nSource 

int 

Noise source 

0 If successful 




nDuration 

int 

Duration in noise in noise ticks 


■1 

SetStretchBItMode 

int 

hDS 

HX 

ID of device context 

Prev stretching 




nStretchMode 

int 

New stretching mode 

mode 

nn 

SetSwapAreaSize 

LONG 

rsSize 

WORD 

Number of 16-byte paragraphs requested for CS 

LO=# Is obtained 







HO=max available 

■1 

SetSysColors 

void 

nChanges 

int 

Number of system colors to change 

None 

400 



IpSysCola 

LPINT 

Pointer to array of indexes to elements to change 






DWORD FAR* 

Pointer to array of RGB color values 



SetSysModalWindow 

HWND 


HWND 


Prev window 

Eta 

SetSystemPaletteUset 

WORD 

hDC 

HDC 

ID of device context 

Prev use 

gill 



NvUsaqe 

WORD 

New use of system palette 


■1 

SetTextAlign 

WORD 

hDC 

HX 

ID ot device or display for text output 

LOahorz align 




wRags 

WORD 

Mask of alignment values 

HO=vert align 

Hi 

SetlextCharacterExtra 

nt 

hDC 

HX 

ID of device context 

Prev spacing 

405 



nChar Extra 

int 

Amount of extra space to add to characters 



SetTextColor 

DWORD 

hDC 

HX 

ID of device context 

Prev RGB value 

405 



CfColof 

COLORREF 

Color of text 



SetTextJustrfication 

nt 

hDC 

HX 

ID of device context 

11f successful 




nBreakExtra 

int 

Total exua space to add to text 


■ 



nBreakCount 

int 

Number of break characters in line 


IHI 

SetTimer 

WORD 

hWnd 

HWND 

ID of window to associate with menu 

ID of new timer 

407 



nIDEvent 

Int 

Nonzero timer-event ID flf hWnd not 0) 

event or 0 




wElapse 

WORD 

Bapsed time between timer events in ms 





pTImerFunc 

FARPRX 

Adless of function to be notified 



SetViewportExt 

DWORD 

hDC 

^tDC 

ID of device context 

LO«prev x-extent 

llil 



X 

int 

x-extent of viewport In device units 

HO-prev y-extent 




Y 

int 

v-extent of viewport In device units 

orO 

IMI 
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Function Name 
SetViewporlOg 

DW^^D 

Parameters* 

hDC - 

X 

Y 

Farm Tvoe 

R15C -- 

int 

Int 

Parameter Definition 

ID at device context 

x-coord of origin of vtevrport In device units 

V-coord of origin of viewport In device units 

Return Value 
LO-prev x-extent 
HO-prev y-extent 

m 

409 

SetVoloeAccent 

Int 

nVolce 

Int 

Voice queue 





nTempo 

Int 

Number of quarter notes played per minute 





nVolume 

int 

Volume level 





nMode 

Int 

How notes are played 





nPItch 

Int 

Pitch of notes to be played 



SetVolceEnvelope 

int 

nVoioe 

int 

Voice queue to receive envelope 

3 If successful 

411 



nShape 

Int 

Index to OEM wave-shape table 





nRepeat 

Int 

Number of repetitions of wave shaoe durino note 



SetVoleeNote 






Esal 







mi 







■1 







■ 

SetVoiceQueueSize 

Int 

nVoloe 

Int 


lllll.l|LV:U:'.T^^^H 

EIFll 



nBvtes 

Int 

Number of bytes in queue 



SetVoiceSound 

int 

nVoioe 

Int 

Voice queue 

0 if successful 

413 



IFrequency 

long 

Frequency 





nDuration 

Int 

Duration of sound in clock ticks 



SetVoiceThreshold 

int 

nVoloe 

Int 

Voice queue 

0 rf successful 

"41? 




Int 

Number of notes in threshold level 



SetWindowExt 




ID of device context 

LO=prev x-extent 

414 





x-extent of window in logical units 

HO=prev y-extent 






V-extent of window in logical units 

orO 


SetWindowLong 

LONG 

hWnd 

HWND 

ID of window 

Prev value 

415 



nindex 

int 

Byte offset of attribute to change 





dwNewLonq 

DWORD 

Replacement value 



SetWindowOrg 

DWORD 

hDC 


ID of device context 

LO=prev x-coord 

416 



X 


x-coord of new origin of window 

HO=prev y-coord 




Y 


y-coord of new origin of window 





hWnd 

HWND 

ID of window to position 

None 

lEB 



hWndlnsertAfter 

HWND 

ID of window preceding positioned window 


H 



X 

int 

x-coord of window's upper-left corner 


■ 



Y 

Int 

y-coord of window's upper-left corner 


■ 



cx 

int 

New window's width 


■ 



cy 

int 

New window's height 





wRaqs 

WORD 

Size and positioning flags 


IB 

SetWindowsHook 

FARPROC 

nFilterType 

int 

System hook to install 

Prev filter address 

iDa 



IpRHerFunc 

FARPROC 

Address of filter function to install 

orNUU. 


SelWindowText 

void 

hWnd 

HWND 

ID of window or control to change text for 

None 

IISI 



IpStrinq 

LPSTR 

Pointer to ASCIIZ string 



SetWindowWord 

WORD 

hWnd 

HWND 

ID of window to modify 

Prev value of word 

428 



nindex 

int 

Byte offset of word to change 





wNewWord 

WORD 

Replacement value 



ShowCaret 

void 

HWnd 

HWND 


None 

lESl 

ShowCursor 

nt 

bShow 

BOOL 



lEBl 


void 

hWnd 

HWND 

ID of window owning popups 

None 

430 



IShow 

BOOL 

Whether popups are hidden 




void 

hWnd 

HWND 

ID of window containing scroll bar, or control 

None 

430 



wBar 

WORD 

Whether scroll bar in nonclient area 





bShow 

BOOL 

Whether scroll bar should be hidden 



ShowWindow 

BOOL 

hWnd 

HWND 

ID of window 

Prev window state 

431 



nCmdShow 

nt 

How window is shown 



SizeolResource 

WORD 

hinstanoe 

HANDLE 

ID of file containing resource 

Number of bytes 

432 



iResInfo 

HANDLE 

ID of resource 

In resource or 0 


Start Sound 

nt 




Should be ignored 

433 

StopSound 

nt 




Should be ignored 

433 

StretchBIt 

JOOL 

hDestDC 

HDC 

ID of device context to receive bitmap 

3t0 if 4awn 

433 



X 

nt 

x-coord of upper-left corner of dest rectangle 





Y 

nt 

y-coord of upper-left corner of dest rectangle 





nWidth 

nt 

Width of destination rectangle 





nHelght 

nt 

Height of destination rectangle 





hSrcOC 

HDC 

ID of device context containing source bitmap 





XSrc 

nt 

x-coord of upper-lefi corner of source rectangle 





YSrc 

nt 

y-coord of upper-left corner of source rectangle 





nSrcWidth 

Int 

Width of source rectangle 





nSrcHelght 

Int 

Height of source rectangle 





dwRop 

DWORD 

Raster operation to perform 
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6.096. WINDOWS FUNCTION SUMMARY BY NAME (continued) 



Type 

Minnnmnm 


Parameter Definition \ 


SrS 


Int 

noc 

HDC 






hWnd 

HWND 



ESI 

liviif:fnn«CT.^-'Tliil lill W 






ESI 

ValldateFreeSoaces 

LPSTR 





ESI 

ValidateRect 

void 

hWnd 

HWND 

ID of window to modify 





IpRect 

LPRECT 

Pointer to RECT to remove from update region 


ValidateRgn 

void 

hWnd 

HWND 

ID of window to modify 





hRgn 

HRGN 

ID of region to remove from update region 


HI 

VkKeyScan 

int 

cChar 

char 

Character to find virtual key for 

LO-vin key code 
HO-shIft state 

0(-1 

■ 






None 

KSI 

WaitSoundState 


nState 

Int 

State of voice gueues 


ESI 

WindowFromPdnt 


Point 

POINT 

POINT struct defining point to check 


|g| 







HI 

WinExect 

WORD 

IpCmdUne 

LPSTR 

Pointer to ASCIIZ string containing command line 

>32 if successful 

459 



nCmdShow 

Int 

How window Is to be shown 



WinHelpt 

BOOL 

hWnd 

HWND 

ID of window requesting help 

TRUE if successful 

460 



IpHelpFile 

LPSTR 

Pointer to ASCIIZ string of help file 





wCommand 

WORD 

Type of help requested 





dwOata 

DWORD 

Context or kev word of help requested 



WriteComm 

int 

nOd 

int 

Device to receive characters 

Number of chars 

462 



IpBuf 

LPSTR 

Pointer to buffer of characters to vnite 

actually written 




nSIze 

int 

Number of characters to write 

orO 


WritePrivateProfile 

BOOL 

IpApplicationName 

LPSTR 

Pointer to application heading in init file 

*0 if successful 

462 

Stingt 


IpKeyName 

LPSTR 

Pointer to key name 





IpString 

LPSTR 

Pointer to string containing new key value 





IpRIeName 

LPSTR 

Pointer to ASCIIZ string naming init file 



WriteProfileString 

BOOL 

IpApplicationName 

LPSTR 

Pointer to application heading in WIN.INI 

5(0 if successful 

464 



IpKeyName 

LPSTR 

Pointer to key name 





IpString 

LPSTR 

Pointer to string containing new key value 



wsprintff 

int 

IpOutput 

LPSTR 

Pointer to ASCIIZ string to receive output 

Number of chars 

465 


IpFormat 

LPSTR 

Pointer to ASCIIZ string containing format control 

In IpOutput 




farqument(s)l 

varies 

Varies 



wvsprintft 

int 

IpOutput 

LPSTR 

Pointer to ASCIIZ string to receive output 

Number of chars 

467 


IpFormat 

LPSTR 

Pointer to ASCIIZ string containing format control 

In IpOutput 




IpArglist 

LPSTR 

Pointer to array of words containing arguments 



Yield 

void 




None 

469 


tApplies to all versions of Windows beginning with 3.0. 

^Parameters are listed in required order. 

§Page numbers apply to Chapter 4 of the Microsoft Windows 3.0 SDK Programmer's Reference, e.g., a page number of 52 refers to page 4-52. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference 

Microsoft Windows 3.0 SDK Programmer's Reference, Chapters 4 and 12 

See Also: 6.095. Windows Function Summary by Version 

6.097. Windows Escape Function Summary by Name 
6.098. Windows Function Summary by Type 
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6.097. WINDOWS ESCAPE FUNCTION SUMMARY BY NAME 


Function Name 


Farm Type 

Parameter Definition 

Return Value 

Pa¥ 

ABbRTDOC 

hDC 

HDC 

ID of device context 

Positive If 

2 


ABORTDOC 

Int 

Command 

successful 



NULL 

Int 





NULL 

LPSTR 





NULL 

LPSTR 




BANDINFO 

hDC 

hd5 

ID of device context 

11f successful 

2 


BANDINFO 

Int 

Command 




sizeof(BANDINFOSTRUCT) 

Int 





IpInData 

BANDINFOSTRUCTFAR* 

Pointer to BANDINFOSTRUCT 




IpOutData 

BANDINFOSTRUCTFAR* 

Pointer to BANDINFOSTRUCT 



BEGIN PATH 

hDC 

HDC 

ID of device context 

Number of 

5 


BEGIN PATH 

Int 

Command 

BEGIN PATH 



NULL 

Int 


calls wiiiout 



NULL 

LPSTR 


END PATH 



NULL 

LPSTR 




CUP TO PATH 

hDC 

HDC 

ID of device context 

unsuccessful 

6 


CUP TO PATH 

Int 

Command 




sizeoT(int) 

Int 





IpCIipMode 

LPINT 

Pointer to clipping mode type 




NULL 

LPSTR 




DEVICEDATA 

hDC 

HDC 

ID of device context 

Number of bytes 

7 


DEVICEDATA 

Int 

Command 

transferred 



nCount 

Int 

Number of bytes in IpInData 




IpInData 

LPSTR 

Data 




IpOutData 

LPSTR 

Data 



DRAFTMODE 

hDC 

HDC 

ID of device context 

Positive if 

7 


DRAFTMODE 

int 

Command 

successful 



sizeofpnt) 

int 





IpDraftMode 

LPINT 

Pointer to draft mode type 




NULL 

LPSTR 




DRAWPAHERNRECT 

hDC 

HDC 

ID of device context 

1 if successful 

8 


DRAWPAHERNRECT 

Int 

Command 




sizeof(PRECTSTRUCT) 

Int 





IpInData 

PRECT STRUCT FAR* 

Pointer to PRECT_STRUCT 




NULL 

LPSTR 




ENABLEDUPL£X 

hDC 

HDC 

ID of device context 

1 if successful 

9 


ENABLEDUPLEX 

int 

Command 




sizeof(WORD) 

int 





IpInData 

WORD FAR* 

Pointer to printing duplex type 




NULL 

LPSTR 




ENABLEPAIRKERNING 

hDC 

HDC 

ID of device context 

1 if successful 

10 


ENABLEPAIRKERNING 

int 

Command 




sizeof(int) 

int 





IpNewKernRag 

LPINT 

Pointer to enable/disable flag 




IpOIdKernFlag 

LPINT 

Pointer to old flag holder 



ENABL£REL>\TIVEWIDTHS 

hDC 

HDC 

ID of device context 

1 if successful 

11 


ENABLERELATIVEWIDTHS 

int 

Command 




sizeof(int) 

int 





IpNewWidthRag 

LPINT 

Pointer to relative width flag 




IpOldWidthRag 

LPINT 

Pointer to old flag holder 



ENDDOC 

hDC 

HDC 

ID of device context 

Positive if 

12 


ENDDOC 

Int 

Command 

successful 



NULL 

Int 





NULL 

LPSTR 





NULL 

LPSTR 




END_PATH 

hDC 

HDC 

ID of device context 

Number of 

12 


END PATH 

Int 

Command 

BEGIN_PATH 



sizeo7(PATHJNFO) 

int 


calls without 



IpInData 

PATH INFO FAR* 

Pointer to PATHJNFO struct 

END.PATH 



NULL 

LPSTR 


or -1 


ENUMPAPERBINS 

hDC 

HDC 

ID of device context 

11t successful 

15 


ENUMPAPERBINS 

Int 

Command 




slzeof(lnt) 

Int 





IpNumBins 

LPINT 

Pointer to number of bins 




IpOutData 

LPSTR 

Pointer to struct for bin data 
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6.097. WINDOWS ESCAPE FUNCTION SUMMARY BY NAME (continued) 


Function Name 

Parameters* 

Perm Type 

Parameter Definition 



ENUMPAPERMETRICS 

hOC 

hdC 

Dot device context 

Positive K 



ENUMPAPERMETRICS 

Int 

Command 




slzeo1(lnt) 

Int 


not Implemented, 



IpMode 

LPINT 

Pointer to escape mode type 

negative tor 



IpOutData 

LPRECT 

Pointer to array o1 RECT structs 

error 


EPSPRINTING 

hDC 

HDC 

ID o1 device context 


16 


EPSPRINTING 

Int 

Command 




slzeol(BOOL) 

Int 


not Implemented, 



IpBod 

BOOL FAR* 

Pointer to download enable/disable flag 

negative for 



NULL 

LPSTR 


error 


EXT DEVICE CAPS 

hDC 

hdC" 

ID ot device context 

'tonzero It 

17 


EXT_DEVICE_CAPS 

Int 

Command 

supported 



slzedOnt) 

Int 





Ipindex 

LPINT 

Pointer to capability type 




IpCaps 

DWORD FAR* 

Pointer to 32-bit for capability 



EXHEXTOUT 

hDC 

HDC 

ID ot device context 

1 it successful 

19 


EXTTEXTOUT 

Int 

Command 




slzeof(EXnEXT_STRUCT) 

Int 





IpInData 

EXTTEXT STRUCT FAR* 

Pointer to EXHEXT STRUCT 




NULL 

LPSTR 




FLUSHOUTPUT 

hDC 

HDC 

ID ot device context 

Posrtive it 

21 


FLUSHOUTPUT 

Int 

Command 

successful 



NULL 

int 





NULL 

LPSTR 





NULL 

LPSTR 




GETCOLORTABLE 

hDC 

HX 

ID ot device context 

Positive it 

21 


GETCOLORTABLf 

Int 

Command 

successful 



sizeoffint) 

int 





Ipindex 

LPINT 

Pointer to index ot color-table entry 




IpCdor 

DWORD FAR * 

Pointer to RGB value holder 



GETEXTENDEDTEXTMETRICS 

hDC 

HX 

ID ot device context 

Number ot bytes 

21 


GETEXTENDEDTEXTMETRICS 

Int 

Command 

copied or 0 



sizeo1(WORD) 

int 





IpInData 

WORD FAR* 

Pointer to number ot IpOutData bytes 




IpOutData 

EXTTEXTMETRICFAR* 

Pointer to EXHEXTMETRIC 



GETEXTENHABLE 

hDC 

HX 

ID ot device context 

1 it successful 

26 


GETEXTENHABLE 

int 

Command 




sizeo1(CHAR_RANGE_STRUCT) 

int 





IpInData 

LPSTR 

Pointer to CHAR_RANGE_STRUCT 




IpOutData 

LPINT 

Pointer to char width array 



GETFACENAME 

hDC 

HX 

ID ot device context 

Positive if 

27 


GETFACENAME 

int 

Command 

successful, 0 H 



NULL 

int 


not implemented. 



NULL 

LPSTR 

Pointer to 60-by1e butter tor name 

or negative tor 



IpFaceName 

LPSTR 


error 


GETPAIRKERNTABLE 

hDC 

HDC- 

ID ot device context 

Number ot 

27 


GETPAIRKERNTABLE 

int 

Command 

KERNPAIR 



NULL 

Int 


structs copied, 



NULL 

LPSTR 


orO 



IpOutData 

KERNPAIR FAR * 

Pointer to array ot KERNPAIR 



GETPHYSPAGESIZE 

hDC 

HX 

ID ot device context 

Positive it 

29 


GETPHYSPAGESIZE 

Int 

Command 

successful 



NULL 

Int 





NULL 

LPSTR 





IpDImenslons 

LPPOINT 

Pointer to POINT tor page size 



GETPRINTINGOFFSET 

hDC 

HX 

ID ot device context 

Positive it 

29 


GETPRINTINGOFFSET 

Int 

Command 

successful 



NULL 

Int 





NULL 

LPSTR 





IpOfIset 

LPPOINT 

Pointer to POINT tor offset 



GETSCAUNGFACTOR 

hDC 

HX 

ID ot device context 

Positive it 

30 


GETSCAUNGFACTOR 

Int 

Command 

successful 



NULL 

Int 





NULL 

LPSTR 





IpFactors 

LPPOINT 

Pointer to POINT tor scaling factor 
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6.097. WINDOWS ESCAPE FUNCTION SUMMARY BY NAME (continued) 


Function Name 

Parameters* 

Perm Type 

Parameter Definition 



GETSETPAPERBINS 

hDC 

hdC 

ID ot device context 

^one 



GETSETPAPERBINS 

Int 

Command 




nCounI 

Int 

Number of bytes In IpInData 




IpInData 

BlnlnfoFAR* 

Pointer to Bininto structure 




IpOutData 

BlnInfoFAR* 

Pointer to Blninfo structure 



GETSETPAPERMETRICS 

hDC 

HDC 

ID of device context 

Positive If 

32 


GETSETPAPERMETRICS 

Int 

Command 

successful 



slzeof(RECT) 

Int 





IpNewPaper 

LPRECT 

Pointer to RECT of new image area 




IpPrevPaper 

LPRECT 

Pointer to RECT for old Image area 



GETSETPAPERORIENT 

HdC 

HDC 

ID of device context 

Current or 

32 


GETSETPAPERORIENT 

Int 

Command 

previous 



nCount 

Int 

Number of bytes in IpInData 

orientation, 



IpInData 

ORIENT FAR* 

Pointer to ORIENT structure 

or-fH fails 



NULL 

LPPOINT 




GETSETSCREENPARAMS 

hDC 

HDC 

ID of device context 

Positive if 

33 


GETSETSCREENPARAMS 

Int 

Command 

successful 



slzeof(SCREENPARAMS) 

Int 





IpInData 

SCREENPARAMSFAR* 

Pointer to SCREENPARAMS for new 




IpOutData 

SCREENPARAMSFAR* 

Pointer to SCREENPARAMS for prev 



GEHECHNOLOGY 

hDC 

HDC 

ID of device context 

1 if successful 

35 


GETTECHNOLOGY 

Int 

Command 




NULL 

Int 





NULL 

LPSTR 





IpTechnology 

LPSTR 

Pointer to buffer for ASCIIZ string 



GEHRACKKERNTABLE 

hDC 

HDC 

ID of device context 

Number of 

35 


GEHRACKKERNTABLE 

Int 

Command 

KERNTRACK 



NULL 

Int 


structs copied 



NULL 

LPSTR 


to buffer, or 



IpOutData 

KERNTRACK FAR * 

Pointer to array of KERNTRACK 

0 If fails 


GEWECTORBRUSHSIZE 

hDC 

HDC 

ID of device context 

1 if successful 

37 


GETVECTORBRUSHSIZE 

Int 

Command 




sizeof(LOGBRUSH) 

int 





IpInData 

LOGBRUSH FAR* 

Pointer to LOGBRUSH to return data on 




IpOutData 

LPPOINT 

Pointer to POINT with width of pen 



GETVECTORPENSIZE 

hDC 

HDC 

ID of device context 

1 if successful 

37 


GETVECTORPENSIZE 

Int 

Command 




sizeot(LOGPEN) 

int 





IpInData 

LOGPEN FAR * 

Pointer to LOGPEN to return data on 




IpOutData 

LPPOINT 

Pointer to POINT with width of pen 



MFCOMMENT 

hDC 

HDC 

ID of device context 

Positive If 

38 


MFCOMMENT 

int 

Command 

successful 



nCount 

short 

Number of chars in siring 




IpComment 

LPSTR 

ASCIIZ string containing comment 




NULL 

LPSTR 




NEWFRAME 

KdC 

hdC 

ID of device context 

Positive H 

38 


NEWFRAME 

int 

Command 

successful 



NULL 

int 





NULL 

LPSTR 





NULL 

LPSTR 




NEXTBAND 

hDC 

HDC 

ID of device context 

Positive if 

39 


NEXTBAND 

int 

Command 

successful 



NULL 

int 





NULL 

LPSTR 





IpBandRect 

LPRECT 

Pointer to RECT to receive band coords 



PASSTHROUGH 

hDC 

HDC 

ID of device context 

Number of bytes 

40 


PASSTHROUGH 

int 

Command 

If successful. 



nCount 

short 

Number of bytes in IpInData 

orOif not 



IpInData 

LPSTR 

Pointer to data buffer 

successful, or 



NULL 

LPSTR 


negative H fails 


QUERYESCSUPPORT 

hDC 

HDC 

ID of device context 

0 if feature 

41 


QUERYESCSUPPORT 

int 

Command 

Is impimented 



slzeof(int) 

Int 





IpEscNum 

LPINT 

Pointer to function to check 




NULL 

LPSTR 
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6.097. WINDOWS ESCAPE FUNCTION SUMMARY BY NAME (continued) 


Function Name 

1 Parameters* 

Pamn Tvoe 

Parameter Definition 


— 

RESTORE_CTM 


HDC 

ID o1 device context 





Int 

Command 

SAVE CTM 



NULL 

Int 





NULL 

LPSTR 


RESTORE CTM 



NULL 

U»STR 


or negative 


SAVE_CTM 

hOC ' 

hdC 

ID of device context 




SAVE CTM 

Int 

Command 

SAVE CTM 



NULL 

Int 


calls v^out 



NULL 

LfSTR 


RESTORE CTM 



NULL 

LPSTR 


or negative 


SELECTPAPERSOURCE 

Superseded by GETSETPAPERBIN 

s - 

43 

SETABORTPROC 

hDC 

HDC 

ID of device context 

Positive If 

43 


SETABORTPROC 

Int 

Command 

successful 



NULL 

Int 





IpAbortFunc 

FARPROC 

Pointer to abort function 




NULL 

LPSTR 




SETALUUSTVALUES 

hDC 

hdC 

ID of device context 

1 if successful 

44 


SETALUUSTVALUES 

int 

Command 




sizeof(JUST VALUE STRUCT) 

Int 





IpInData 

JUST VALUE STRUCT FAR* 

Pointer to JUST VALUE STRUCT 




NULL 

LPSTR 




SET ARC DIRECTION 

hDC 

HDC 

ID of device context 

Previous arc 

45 


SET ARC DIRECTION 

Int 

Command 

direction 



size^pnt) 

int 





IpDIrection 

LPINT 

Pointer to arc direction indicator 




NULL 

LPSTR 




SET BACKGROUND COLOR 

hDC 

HDC 

ID of device context 

TRUE if 

45 


SET BACKGROUND COLOR 

int 

Command 

successful 



nCount 

int 

Number of bytes in IpNewColor 




IpNewColor 

DWORD FAR* 

Pointer to 32-bit background color 




IpOldCdor 

DWORD FAR * 

Pointer to 32-bit prev background color 



SET BOUNDS 

hDC 

HDC 

ID of device context 

TRUE if 

47 


SET BOUNDS 

int 

Command 

successful 



slzeof(RECT) 

int 





IpInData 

LPRECT 

Pointer to RECT of image output 




NULL 

LPSTR 




SETCOLORTABLE 

hDC 

HDC 

ID of device context 

Positive if 

46 


SETCOLORTABLE 

Int 

Command 

successful 



slzeof(COLORTABLE_STRUCT) 

int 





IpInData 

COLORTABLE STRUCT FAR* 

Pointer to COLORTABLE STRUCT 




IpColof 

DWORD FAR * 

Pointer to value to receive RGB color 



SETCOPYCOUNT 

hDC 

HDC 

ID of device context 

1 if 

49 


SETCOPYCOUNT 

Int 

Command 

successful 



sizeofOnt) 

int 





IpNumCopies 

LPINT 

Pointer to copies requested 




IpActualCoples 

LPINT 

Pointer to receive actual copies 



SETKERNTRACK 

hDC 

HDC 

ID of device context 

1 if 

50 


SETKERNTRACK 

int 

Command 

successful 



sizeof(int) 

Int 





IpNewTrack 

LPINT 

Pointer to kerning track or 0 




IpOldTrack 

LPINT 

Pointer to receiver of prev kern track 



SETUNECAP 

hDC 

HDC 

ID of device context 

Positive if 

51 


SETUNECAP 

Int 

Command 

successful 



slzeotOnt) 

Int 





IpNewCap 

LPINT 

Pointer to end-cap type 




IpOldCap 

U’INT 

Pointer to receiver of prev end-cap type 



SETUNEJOIN 

hDC 

HDC 

ID of device context 

Positive if 

52 


SETUNEJOIN 

int 

Command 

successful 



slzeotflnt) 

Int 





IpNewJoin 

LPINT 

Pointer to intersection type 




IpOIdJoln 

LPINT 

Pointer to receiveer of prev intersection 



SETMITERUMIT 

hDC 

HDC 

ID of device context 

Positive if 

53 


SETMITERUMIT 

Int 

Command 

successful 



nCount 

short 

Number of bytes in IpNewMiter 




IpNewMIter 

LPINT 

Pointer to miter limit 




IpOldMiter 

LPINT 

Pointer to receiver of prev miter limit 
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6.097. WINDOWS ESCAPE FUNCTION SUMMARY BY NAME (continued) 


Function Name 

Parameters* 

Perm Type 

Parameter Definition 



SET POLY MODE 

hDC 

hd5 

ID of device context 

OH driver 

53 


SET POLY MODE 

Int 

Command 

didnl handle 



sizeo1(int) 

Int 


request 



IpMode 

LPINT 

Pointer to poly mode 




NULL 

LPSTR 




SET SCREEN ANGLE 


HDC 

ID of device context 

Previous screen 

55 


SET SCREEN ANGL£ 

Int 

Command 

angle 



sIzeofOnt) 

Int 





IpAngle 

LPINT 

Pointer to screen angle 




NULL 

LPSTR 




SET SPREAD 

hDC 

hdC 

ID of device context 

Previous spread 

56 


SET SPREAD 

Int 

Command 

value 



siMofflnt) 

Int 





IpSpread 

LPINT 

Pointer to spread value in pixels 




NULL 

LPSTR 




STARTDOC 

hDC 

hdC 

ID of device context 

Positive H 

57 


STARTDOC 

Int 

Command 

successful 



nCount 

short 

Number of chars in IpDocName 




IpDocName 

LPSTR 

Pointer to ASCIIZ string w/ name of doc 




NULL 

LPSTR 




TRANSFORM_CTM 

hDC 

hdC 

ID of device context 

TRUEH 

56 


TRANSFORM CTM 

int 

Command 

successful 



36 

Int 





IpMatrIx 

LPSTR 

Pointer to 3x3 array of 32-bit values 




NULL 

LPSTR 





tApplies to all versions of Windows beginning with 3.0. 

^Parameters are listed in required order. 

VPage numbers apply to Chapter 12 of the Microsoft Windows 3.0 SDK Programmer's Reference, e.g., a page number of 
12 refers to page 12-12. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference 

Microsoft Windows 3.0 SDK Programmer's Reference, Chapters 4 and 12 


See Also: 


6.095. Windows Function Summary by Version 
6.096. Windows Function Summary by Name 
6.098. Windows Function Summary by Type 
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6.098. WINDOWS FUNCTION SUMMARY BY TYPE 


Function Name 

Descriotion 


LoadModulet 

Loads and executes a Windows oroqram 


WInExect 

Executes application 


WinHelDt 

Invokes Windows Help application 


AddAtom 

Creates atom for character strinq IpStrino 


DeleteAtom 

Deletes nAtom if its reference count is zero 

Atom manager 

RndAtom 

Retrieves atom associated with IpStrinq 

Atom manager 

GetAtomHandle 

Returns handle of atom strinq 

Atom manager 

GetAtomName 

Copies nSize chars of strinq of atom to IpBuffer 

Atom manager 

GlobalAddAlom* 

Adds global atom to the atom table 

Atom manager 

Global DeleteAtom* 

Deletes global atom from the atom table 

Atom manager 

GlobalFindAtom* 

Rnds character strinq within atom table 

Atom manager 

GlobalGetAtomName 

Returns copy of strinq associated with an atom 

Atom manager 

InitAtomTable 

Initializes atom hash table 

Atom manager 

BuildCommDCB 

Fills device control block with control codes 

Communications 

CleafCommBreak 

Clears comm break state for nCid device 

Communications 

CloseComm 

Closes comm device nCid (first transmits buffer) 

Communications 

EscapeCommFunction 

Executes escape function nFunct for device nCid 

Communications 

RushComm 

Rushes characters from queue of device nCid 

Communications 

GetCommError 

Rlls IpStat buffer with status of nCid device 

Communications 

GetCommEventMask 

Retrieves, then clears, the event mask for nCid 

Communications 

GetCommState 

Rlls IpOCB buffer with DCB of nCid device 

Communications 

OpenComm 

Opens device named by IpCommName for comm use 

Communications 

ReadComm 

Reads up to nSize bytes from nCid into IpBuf 

Communications 

SetCommBreak 

Sets break state of deyice nCid and suspends transmission 

Communications 

SetCommEventMask 

Sets event mask of device nCid 

Communications 

SatCommState 

Sets device to state specified in IpDCB 

Communications 

TransmitCommChar 

Places character cChar at head of transmit queue 

Communications 

UnqetCommChar 

Makes character cChar next character to be read from queue 

Communications 

WriteComm 

Writes nSize bytes from buffer to device nCid 

Communications 

)ebuqBreakt 

Forces a break to the debugger 

Debugging 

FatalAppExitt 

Displays message in IpMessageText and terminates app 

Debugging 

FatalExit 

Halts Windows and prompts through AUX 

Debugging 

OutputOebuqStringf 

Sends debugging message to debugger, if present 

Debugging 

ValidateCodeSeqmentst 

Outputs debugging information to terminal if CS altered 

Debugging 

ValidateFreeSpaces 

Checks free segments in memory for valid contents§ 

Debugging 

ValidateFreeSpaces* 

Determines whether free segments contain valid contents 

Debugging 

GetDriveTvpet 

Determines whether a disk drive is removeable, fixed, or remote 

File I/O 

GetSvstemDirectOfvt 

Returns pathname of Windows system subdirectory 

File I/O 

GetTempOrive 

Returns optimal drive letter for temp file 

RIe I/O 

GetTempRIeName 

Creates temporary file name 

File I/O 

GetWindowsDirectoryt 

Returns pathname of Windows directory 

File I/O 

OpenFile 

Creates, opens, reopens, or deletes file named by IpFileName 

File I/O 

SetHandleCountt 

Changes number of file handles available to task 

File I/O 

Iclosa 

Closes file specified by hFile 

File I/O 

Icreat 

Opens a file with name specified by IpPathName 

File I/O 

llseek 

Repositions pointer in previously opened file 

File I/O 

lopen 

Opens file specified by IpPathName 

File I/O 

Iread 

Reads data from file indentified by hFile 

File I/O 

Iwrite 

Writes data to file specified by hFile 

RIe I/O 

BitBIt 

Moyes bitmap from src device to dest device 

GDI bitmap 

CreateBitmap 

Creates bitmap of specified height, width, pattern 

GDI bitmap 

CreateBitmapIndirect 

Creates bitmap from existing bitmap 

GDI bitmap 

CreateCompatibleBitmap 

Creates bitmap compatible with device hDC 

GDI bitmap 

CreateDiscardableBitmap 

Creates discardable bitmap 

GDI bitmap 

ExtFloodRIlt 

Fills display surface within a border 

GDI bitmap 

FloodRII 

Rlls area with current brush starting at X,Y 

GDI bitmap 

GetBitmapBits 

Copies ICount bits of bitmap to IpBits buffer 

GDI bitmap 

GetBitmapDimension 

Returns width and height of bitmap 

GDI bitmap 

QetPixel 

Retrieyes RGB color of pixel at X,Y 

GDI bitmap 

SelBitmapBits 

Sets bitmap bits to values given at IpBits 

GDI bitmap 

SetBitmapDimension 

Associates width and height with a bitmap (in .1 mm) 

GDI bitmap 

SetPixel 

Sets pixel at X.Y to device color closest to rqbColor 

GDI bitmap 

StretchBIt 

Moves bitmap from source reel to destination reel 

GDI bitmap 

IntersectClipRect 

Forms new clipping region from intersection 

GDI clipping 

OffsetCKpRan 

Moves clipping region X units horiz and Y units vertically 

GDI clipping 

Ract Visible 

Determines if any part of IpRect lies within clipping rgn 

GDI clipping 

SelectClipRqn 

Selects hRgn as current clipping region (or disp context 

GDI clipping 

ExcludeClipRect 

Creates new clipping region (or rectangle 

GDI clipping 

GetaipBox 

Copies clipping rect boundary to IpRect 

GDI clipping 

Escape 

Accesses device facilities not available through GDI 

GDI control 

Escape (ABORTDOC) 

Aborts current job 

GDI control 

Escape (BANDINFO)* 

Copies banding capability info to Ipindata structure 

GDI control 

Escape (DEVICEDATA) 

Send data directly to printer 

GDI control 

Escape (DRAFTMODE) 

Turns draft mode ON or OFF 

GDI control 

Escape (DRAWPAHERNRECT)* 

Creates pattern using rules for PCL pnnters 

GDI control 
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6.098. WINDOWS FUNCTION SUMMARY BY TYPE (continued) 


Function Name 

Descriotion 

-fvDS- 

GelEnvironment 

Copies device environment to IpEnviron 


SetEnvironment 

Copies data at IpEnviron to device at IpPortName 


AddFoniResource 

Adds resource in IpFilename to system font table 


CrealeFont 

Creates logical font 


CreateFontIndirect 

Creates logical font like loLoqFont 

3DI font 

EnumFonts 

Enumerates fonts available on device 

3DI font 

GetAspectRatioRlter 

Get setting of current aspect-ratio filter 

3DI font 

GetChatWidth* 

Retrieves vyidth of a character 

3DI font 

RernoveFoniResource 

Removes font from font table 

3DI font 

SelMapperFlaos* 

Alters algorithm used by font mapper 

3DI font 

GetDeviceCape 

Returns device-specific info 

GDI information 

Are 

Dravys arc from X3,Y3 to X4,Y4 

GDI line output 

UneDDA 

Computes successive points in line XI ,Y1 X2,Y2 

GDI line output 

UneTo 

Draws line from current pos up to X,Y (but not X,Y) 

GDI line output 

MoveTo 

Moves current position to point X,Y 

GDI line output 

Polyline 

Draws set of line segments 

GDI line output 

GetMapMode 

Returns current mapping mode 

GDI mapping 

GetViewportExt 

Returns x-/y-extents of display context's viewport 

GDI mapping 

GetViewpoftOrQ 

Returns x-/v-coords of display context viewport orq. 

GDI mapping 

GelWindowExt 

Returns x-/v-extents of display context's window 

GDI mapping 

GetWindowOrq 

Returns x-/v<oords of display context window origin 

GDI mapping 

OffsatViewportOro* 

Modifes viewport origin relative to current values 

GDI mapping 

Offset WindovyOra* 

Modifies window origin relative to current values 

GDI mapping 

ScaleViewportExt* 

Modifies viewport extents relative to current values 

GDI mapping 

ScaleWindowExt* 

Modifies window extents relative to current values 

GDI mapping 

SetMapMode 

Sets mapping mode of hDC 

GDI mapping 

SetViewportExt 

Sets x-/y-extents of viewport for hDC 

GDI mapping 

SetViewportOrq 

Sets viewport origin for hDC 

GDI mapping 

SetWindowExt 

Sets x-/y-extents of window of hDC 

GDI mapping 

SetWindowOrq 

Sets window origin of hDC 

GDI mapping 

CloseMetaFile 

Closes metafile and creates handle 

GDI metafile 

CopvMetaFile 

Copies metafile to IpFilename and returns new hMF 

GDI metafile 

CreateMetaFile 

Creates metafile display context 

GDI metafile 

DeleteMetaRle 

Deletes access to metafile: frees system resources 

GDI metafile 

EnumMetaFile* 

Enumerates GDI calls in a metafile 

GDI metafile 

GetMetaRle 

Creates handle for metafile named by IpFilename 

GDI metafile 

GetMetaRleBrts 

Stores metafile bits in global memory block 

GDI metafile 

PlayMetaRle 

Plays contents of metafile on device context hDC 

GDI metafile 

PlayMetaRleRecord* 

Plays metafile record by executing GDI calls 

GDI metafile 

SetUetaRleBHs 

Creates memory metafile from data in memory block 

GDI metafile 

Cfiord* 

Draws a chord (ellipse intersection with line segment) 

GDI output 

Ellipse 

Draws ellipse with center in X1,Y1 X2,Y2 rect 

GDI output 

GetCurrentPosition 

Returns logical coords of current position 

GDI output 

Pie 

Draws arc and connects two end points to center 

GDI output 

Polyqon 

Draws polyqon 

GDI output 

PolyPolyqont 

Draws a series of closed polygons 

GDI output 

Rectangle 

Draws rectangle 

GDI output 

RoundRect 

Draws rounded rectangle 

GDI output 

AnimatePalettet 

Replaces entries in logical palette 

GDI palette 

CreatePalettet 

Creates logical palette 

GDI palette 

GetNearestPaletteIndext 

Returns index of logical palette entry closest to RGB color 

GDI palette 

GetPaletteEntriest 

Returns entries from logical palette 

GDI palette 

GetSystemPaletteEntriest 

Returns range of entries from system palette 

GDI palette 

GetSystemPaletteUset 

Determines if application has full access to system palette 

GDI palette 

RealizePalettet 

Maps entries in logical palette to system palette 

GDI palette 

SelectPalettet 

Selects logical palette into device context 

GDI palette 

SetPaletteEntriesf 

Sets new palette entries in a logical palette 

GDI palette 

SetSystemPaletteUset 

Allows application to use lull system palette 

GDI palette 

UpdateColorst 

Performs pixel-by-pixel translation to system palette colors 

GDI palette 

CombineRqn 

Combines two existing regions into new region 

GDI region 

CreateEllipticRqn 

Creates elliptical region bounded by rect XI,Yl X2.Y2 

GDI region 

CreateEllipticRqnIndirect* 

Creates elliptical region bounded by IpRect 

GDI region 

CreatePolyqonRgn 

Creates polygonal region 

GDI region 

CreatePolyPolygonRqnt 

Creates region of a series of closed polygons 

GDI region 

CreateRectRqn 

Creates rectangular region 

GDI region 

CreateRectRqnIndirect 

Creates rectangular region sized like IpRect 

GDI region 

CreateRoundRectReqiont 

Creates rounded rectangular region 

GDI region 

EquaIRqn 

Determines H two regions are identical 

GDI region 

RlIRqn 

Fills region with specified brush_ 

GDI region 

FrameRqn 

Draws border for region 

GDI region_ 

fietRqnBoxt 

Returns coordinates of bounding region_ 

GDI region 

InvertRqn 

Inverts colors in hRgn - 

GDI region 

OffsetRqn 

Moves region X unit horiz and Y units vertically 

GDI region__ 

PaintRqn 

Fills hRgn with current brush 

GDI region_ 

ftlnReqion 

Determines whether X,Y is within hRgn 

GDI region 


((^tinued) 
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LocalSize 

Returns the size of local block hMem, in bytes 

Memory manager 

LocalUnlock 

Unlocks local memory block, decreases ref count by 1 

Memory manager 

LockData 

Locks data seqment in memory 

Memory manager 

LockSeqment 

Locks segment at address wSeqment 

Memory manager 

SetSwapAreaSize* 

Changes amount of memory used by code seqment 

Memory manager 

SwitchSlackBackt 

Returns stack of current task to task's DS 

Memory manager 

SwitchStackTot 

Chanqes stack of current task to seqment IDed by wStackSeqment 

Memory manager 

UnlockData 

Unlocks data seqment 

Memory manager 

UnlockSeqment 

Unlocks wSeqment 

Memory manager 

FreeLibrary 

Removes library module if reference count is zero 

Module manager 

FreeModulet 

Decreases reference count of loaded module by 1 

Module manager 

FreeProcInstance 

Removes function instance at address IpProc 

Module manager 

GetCodeHandle 

Returns handle of code segment containing function 

Module manager 

GetCodeHandle 

Determines which code seqment contains function in IpProc 

Module manager 

GetInstanceData 

Copies nCount bytes from hinstance to current Instance 

Module manager 

GetModuleFileName 

Copies module filename to IpFilename 

Module manager 

GetModuleHandle 

Returns module handle 

Module manager 

GetModuleUsage 

Returns reference count of module hModule 

Module manager 

GetProcAddress 

Returns address of IpProcName function 

Module manager 

GetVersion 

Returns Windows version number 

Module manager 

Loadicon 

Loads icon named by IpIconName 

Module manager 

MakeProcInstance 

Returns address for IpProc 

Module manager 

ProtCleart 

Discards all samples in samplinq buffer if Profiler runninq 

Optimizing 

ProfFinisht 

Stops samplinq and flushes buffer to disk if Profiler runninq 

Optimizing 

ProfFlusht 

Flushes samplinq buffer to disk if Profiler runninq 

Optimizing 


(Continued) 
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6.098. WINDOWS FUNCTION SUMMARY BY TYPE (continued) 


I Description 

llnitiates standard Windows shutdown procedure ~ 


























































































































































































(Continued) 
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6.098. WINDOWS FUNCTION SUMMARY BY TYPE (continued) 


Function Name 

Descriotion 

Tvoe 

EnumWindows 

Enumerates windows on screen 

Window information 

RndWindow 

Returns handle of window 

Window information 

GetNextWindow* 

Searches for next window handle 

Window Information 

Get Parent 

Retrieves window handle of window's parent (H any) 

Window information 

GetTopWindow* 

Returns handle to top-level child window 

Window information 

GetWindow* 

Searches for window in vrindow manager's list 

Window information 

GetWindowTask* 

Returns task handle 

Window information 

IsChild 

Returns True if window is child of hParentWnd 

Window information 

IsWindow 

Determines whether hWnd is a valid, existing window 

Window information 

SetParent* 

Changes parent window of child window 

Window information 

WindowFromPoint 

Identifies window containing Point (in screen coords) 

Window information 

EnableWindow 

Enables or disables mouse, keybd input to hWnd 

Window input 

GetActiveWindow 

Returns handle to active window 

Window input 

GetCapture* 

Determines which window is receiving mouse input 

Window input 

GetCurrentTime 

Returns elapsed time since boot 

Window input 

GetOoubleClickTime 

Returns double-click time for mouse 

Window input 

GetFocus 

Returns handle of window with input focus 

Window input 

GetTickCount* 

Returns time since system started 

Window input 

IsWindowEnabled 

Returns state of hWnd input from mouse and keyboard 

Window input 

KillTimer 

Kills timer event identified by hWnd and nIDEvent 

Window input 

ReleaseCapture 

Release mouse input, restores normal processing 

Window input 

SetActiveWindow 

Makes tiled or popup window the active window 

Window input 

SetCapture 

Causes mouse input to be sent to hWnd 

Window input 

SetDoubleClickTime* 

Sets mouse double<lick time 

Window input 

SetFocus 

Assigns input focus to hWnd 

Window input 

SetSysModalWindow 

Makes window a system modal window 

Window input 

SetTimer 

Creates system timer event 

Window input 

SwapMouseButton 

Swaps meaning of left/riqht mouse buttons if bSwap=True 

Window input 

WinMain 

Entry point for Windows application execution 

Window main 

ReqisterWindowDestroyt 

Locks windows from destruction by other tasks 

Window manager 

AppendMenut 

Appends menu item to menu 

Window menu 

ChanqeMenul 

Changes menu item in hMenu 

Window menu 

CheckMenultem 

Changes checkmark status of menu item 

Window menu 

CreateMenu 

Creates empty menu 

Window menu 

CreatePopupMenut 

Creates empty popup menu 

Window menu 

lOeleteMenut 

Removes menu item and destroys associated popup menus 

Window menu 
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6.098. WINDOWS FUNCTION SUMMARY BY TYPE (continued) 


Function Name 

Descrlotion 


DrawText 

Draws nCount chars of IpSIrinq clippad in IpRect ' 

Vindow painting 

EndPaint 

Mat1(s and of window rapainting 

Window painting 

ExcludeUpdateRon* 

Excludas a ragion in window from clipping region lor window 

Window painting 

RIIRect 

Fills rectangle using specified brush 

Window painting 

FrameRect 

Draws border for rectangle 

Window painting 

GelDC 

Returns display context of client area for window 

/Vindow painting 

GetUodateRect 

Copies dim of rect that needs updating to IpRect 

Window painting 

GelUDdateRfln* 

Copies window's update region to specified region 

Window painting 

GetWindowDC 

Returns display context for entire window 

Window painting 

GravSIring 

Writes nCount chars of String using hBrush to gray 

Window painting 

InvalidateRect 

Marks IpRect for repainting 

Window painting 

fnvalidateRgn 

Marks hRgn for repainting 

Window painting 

InveriRact 

Inverts display bits of IpRect 

Window painting 

ReleaseDC 

Release display context 

Window painting 

UodateWindow 

Notifies application when window needs redrawing 

Window painting 

ValidateRect 

Releases rectangle IpRect from repainting 

Window painting 

ValidateRgn 

Releases hRgn from repainting 

Window painting 

EnumPropa 

Passes each property of hWnd to IpEnumFunc 

Window property 

GalProo 

Returns handle associated with IpString 

Window property 

RamovaProp 

Removes IpString from property list 

Window property 

SalProp 

Copies string and data handle to property list of hWnd 

Window property 

CopvRact 

Copies an existing rectangle 

Window rectangle 

EaualRact* 

Determines whether two rectangles are egual 

Window rectangle 

InflataRact 

Resizes IpRect by X units horiz and Y units vertically 

Window rectangle 

IntarsactRact 

Rnds intersection of two rects, copies to IpDestRect 

Window rectangle 

IsRactEmpty 

Determines whether IpRect is empty 

Window rectangle 

OflsatRact 

Moves rectangle X units horiz and Y units vertically 

Window rectangle 

PtInRact 

Determines whether point lies within IpRect 

Window rectangle 

SatRact 

Rlls RECT struct at IpRect with given coords 

Window rectangle 

SatRactEmpty 

Sets IpRect to empty rectangle (all coords zero) 

Window rectangle 

UnionRact 

Stores union of two rectangles 

Window rectangle 

GatScrollPos 

Returns current position of scroll bar 

Window scrolling 

GatScrollRange 

Copies min/max scroll-bar positions 

Window scrolling 

ScrollDC* 

Scrolls rectangle of bits in display context 

Window scrolling 

ScroliWindow 

Moves contents of client area by X-amount,Y-amount 

Window scrolling 

SatScrollPos 

Sets scroll-bar elevator to nPos; redraws if nonzero 

Window scrolling 

SatScrollRange 

Sets min/max scroll-bar positions for scroll bar 

Window scrolling 

ShowScrollBar* 

Displays or hides scroll bar 

Window scrolling 

GatSysColor 

Returns system color identified by nindex 

Window system into 

GatSystamMatrics 

Returns information about system metrics 

Window system into 

SatSysColots 

Changes one or more system colors 

Window system info 

GatPrivataProfilalntt 

Returns value of integer key from initialization file 

Windows init file 

GalPfivataProfilaStringt 

Copies a character string from initialization file to buffer 

Windows init file 

GatProfileInt 

Returns integer info from WIN.INI file 

Windows init file 

Gat ProfilaSt ring 

Returns string info from WIN.INi file 

Windows init file 

WritaPrivataProfilaStringt 

Copies character string into specified initialization file 

Windows init file 

WritaProfilaString 

Copies IpString to WIN.INI file 

Windows init file 


^Applies to versions of Windows beginning with 2.0. 
tApplies to versions of Windows beginning with 3.0. 

SDebugging version of Windovtrs only 
tNot in Windows 3.0 

Source: Microsoft Windows 2.0 SDK Programmer’s Reference 

Microsoft Windows 3.0 SDK Programmer's Reference. Chapters 1 through 4 

See Also: 6.095. Windows Function Summary by Version 

6.096. Windows Function Summary by Name 
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6.099. WINDOWS WINMEM32.DLL LIBRARY FU 


Function Name 

1 Type 1 



QetWlnMem32Verslon 


|None 1 
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6.100. DIAGNOSTIC AND FATAL ERROR CODES 


Value 

Messaae 

1 (1) 

Insufficient memorv for allocation 

2(2) 

Error reallocatlna memorv 

3(3) 

Memory cannot be freed 

4(4) 

Memory cannot be locked 

5(5) 

Memorv cannot be unlocked 

6(6) 

Invalid handle oassed to a GDI function 

7(7) 

Window handle not valid 

8(8) 

Cached dlsolav contexts are busy 

9(9) 

DefWIndowProc function not found In aoDllcatlon 

A (10) 

Clloboard already ooen 

B(11) 

AoDllcatlon attemoted to destroy a window while uslno DC 

C(12) 

Keyboard driver not Initialized correctly 

D(13) 

Mouse driver not Initialized correctly 

E(14) 

Dlsolav driver not Initialized correctly 

F(15) 

Unlocked seament should be locked 

10(16) 

Clloboard already ooen 

13(19) 

Mouse module not valid 

14(20) 

Dlsolav module not valid 

15(21) 

Unlocked data seament should be locked 

16(22) 

Invalid lock on system Queue 

16(22) 

Class counter exceeded limit of 32. 767 

17(23) 

Class counter became neaative number 

18(24) 

Class counter not zero when class destroyed 

19(25) 

Messaae-box function was called durina DLL's init routine 

100 (256) 

Local memorv errors 

103 (259) 

LocalReAlloc -- Invalid local heao 

140(320) 

Local heao Is busy 

143 (323) 

Invalid local heao 

14B (331) 

Invalid local heao 

15B (347) 

Invalid local heao 

180 (384) 

Invalid local handle 

ICO (448) 

LocalLock count overflow 

1F0 (496) 

LocalUnlock count underflow 

200 (512) 

Global memorv errors 

240 (576) 

Critical section oroblems 

280 (640) 

Invalid Global handle 

2C0 (704) 

GlobalLock count overflow 

2F0(752) 

GlobalUnlock count underflow 

300 (768) 

Task schedule errors 

301 (769) 

Invalid task ID 

302 (770) 

Invalid exit system call 

303 (771) 

Invalid BP reaister chain 

400 (1024) 

Dynamic loader/linker errors 

401 (1025) 

Error durina boot orocess 

402(1026) 

Error loadina a module 

403(1027) 

Invalid ordinal reference 

404(1028) 

Invalid entry name reference 

405(1029) 

Invalid start orocedure 

406(1030) 

Invalid module handle 

407(1031) 

Invalid relocation record 

408(1032) 

Error savIna forward reference 

409(1033) 

Error readina seament contents 

410(1034) 

Error readina seament contents 

411 (1035) 

Insert disk for soeclfied file 

412(1036) 

Error readina nonresident table 

4FF (1279) 

INT 3F handler unable to load seament 

500(1280) 

Resource manaaer/user oroflle errors 

501 (1281) 

MIssina resource table 

502(1282) 

Bad resource tvoe 

503 (1283) 

Bad resource name 

504(1284) 

Bad resource file 

505(1285) 

Error readina resource 

506(1286) 

Default value In aet orofile strina was NULL 

600(1536) 

Atom manaaer errors 

700(1792) 

Inout/OutDut oackaae errors 

FFEE (65518) 

Divide bv zero 


Source: Microsoft Windows 2.0 SDK Tools, pages 247 through 248 

Microsoft Windows 1.0 Reference Manual, page 225. 

Microsoft Windows 3.0 Programmer's Reference, Vol. 2, Appendix C, 
pages C-1 through C-11 
Internal Microsoft Memo 
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6.101. WINDOWS LOGICAL COORDINATE MAPPING 



1_ 

-32768 


OQ_ 


0 

32767 


(viewport) 

Physical 

Device 




-32768 

fo 1 

32768 


Coordinate System Transformation Eauatlona 


Variable 

Meanina 

xWO 

The X coordinate of the window orlain 

vWO 

The V coordinate of the window oriain 

-iwE- 

The X comoonent of the window extent 

vWE 

The V comoonent of the window extent 

xVO 

The X coordinate of the vlewoort orlain 

vVO 

The v coordinate of the vlewoort orlain 

xYE 

The X comoonent of the vlewoort extent 

vVE 

The V comoonent of the vlewoort extent 

Lx 

The X coordinate in the loaical coordinate system 

Ly 

The v coordinate In the loaical coordinate system 

Dx 

The X coordinate In the ohyslcal coordinate system 

Dy 

The y coordinate in the ohyslcal coordinate system 


Thus: Dx = (Lx - xWO) * xVE/xWE + xVO 

Dy = (Ly - yWO) * yVE/yWE + yVO 
Lx * (Dx - xVO) * ( xWE/xVE) + xWO 
Ly = (Dy - yVO) * yWE/yVE + yWO 

Note: 'The viewport generally, but not always, is the same as the physical device. 

•Width and height of the viewport must be >*1 and <32768. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 88 through 90 

Microsoft Windows 3.0 SDK Guide to Programming, page 3-4 
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6.102. WINDOW STYLES 


SMe Name 

Descriotion 


DS.LOCALEDITS 

Controls in dialog box use application's data 
segment memory 


OS M0DALFRAME§ 

Dialog box with modal dialog-box frame 

Can be used with title bar and system menu 

DS NOIDLEMSGS 

Suppresses WM ENTERIDLE messages 


OS SYSM0DAL5 

System-modal dialog box 


WS BORDER 

Window with a border 


WS CAPTION 

Window with a caption bar 

Implies WS BORDER 

WS CHILD 

Child window 

Cannot be used with WS POPUP 

WS CHILDWINDOW 

Child window 

Style WS CHILD 

WS.CLIPCHILDREN 

Exclude area occupied by child windows when 
drawing within parent 

Used when creating parent window 

WS CLIPSIBUNGS 

Clip child windows relative to one another 

Used with WS CHILD only 

WS DISABLED 

Window is initially disabled 


WS DLGFRAME 

Vt/indow with double border, no caption 


WS GROUPt 

Defines a group of controls 

Group applies until next WS GROUP 

WS HSCROLL 

Window with horizontal saoll bar 


WS ICONIC 

Window is initially iconic 

For use with WS OVERLAPPED only 

WS MAXIMIZE! 

Window is maximum size possible 


WS MAXIMIZEBOXt 

Window contains maximize box 


WS MINIMIZE! 

Window is minimum size possible 


WS MINIMIZEBOXt 

Window contains minimize box 


WS OVERLAPPEDt 

Overlapping window 


WS_0VERLAPPEDWIND0Wt 

Window with WS OVERLAPPED. WS CAPTION. 

WS SYSMENU. WS THICKFRAMeT 

WS MINIMIZE BOX.WS MAXIMIZE BOX 


WS POPUP 

Popup window 

Cannot be used with WS CHILD 

WS_P0PUPWIND0W 

Window with styles WS POPUP. WS BORDER. 

WS SYSMENU 


WS SIZEBOX* 

Window with a size box 

Used virith windows w/caption or scroll bars only 

WS SYSMENU 

Window with system menu box in caption bar 

Used with windows w/ caption bars only 

WS TABSTOPt 

Defines controls that can be moved to by tabbing 

Tabbing applies until next WS TABSTOP 

WS_THICKFRAMEt 

Window virith thick frame, which can be used to 
size window 


WS TILED* 

Tiled window 


WS.TILEDWINDOW* 

Window with WS TILED. WS CAPTION. WS SYSMENU. 

WS SIZEBOX “ 


WS VISIBLE 

Window is initially visible 


WS VSCROLL 

\Mndow with vertical scroll bar 



^Applies to Windows 1.0 only. 

tApplies to all versions of Windows beginning with 2.0. 

§Applies to all versions of Windows beginning with 3.0. 

Source; Microsoft Windows 1.0 SDK Programmer's Reference, pages 28 through 29 

Microsoft Windows 2.0 SDK Programmer's Reference, pages 199 through 200 
Microsoft Windows 3.0 SDK Programmer's Reference, pages 8-16 through 8-18 

See Also: 6.041. Include File Constants DefinKions by Name 

6.042. Include File Constants Definrtions by Use 
6.096. Windows Function Summary by Name 
6.097. Windows Escape Function Summary by Name 
6.098. Windows Function Summary by Type 
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6.103. WINDOWS FILE TYPES 




Use 1 

0(0) 


Rnd all 'normal* flies 1 

1(1) 



2(2) 

Hidden me 


3(3) 



10(16) 

[iBSTHHI 


20(32) 

Archive file* 


2000(8192) 

LB DIR flag* 

If set, Windows outs messuie In apps queue I 








*No longer documented In Windows 3.0 

Note: wFlletype Is determined by ANDIng together the bits for the file types you want to match. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, page 216 

Microsoft Windows 3.0 SDK Programmer's Reference, page 4-271 

See Also: 6.096. Windows Function Summary by Name 

6.097. Windows Escape Function Summary by Name 
6.098. Windows Function Summary by Type 


6.104. DISPLAY CONTEXT DEFAULT SETTINGS 


Attribute 

Default Settina 

Background Color 

White 

Background Mode 

OPAQUE 

Bitmap 

No default 

Bmsh 

WHITE BRUSH 

Brush Origin 

(0.0) 

Clipping Region 

The whole display surface 

Color Palette* 

DEFAULT PALETTE 

Current Pen Position 

(0,0) 

Device Origin* 

Upper-left corner of client area 

Drawing Mode 

R2 COPYPEN 

Font 

SYSTEM FONT (or SYSTEM FIXED FONT) 

Intercharacter spacing 

0 

Mapping Mode 

MM TEXT 

Pen 

BLACK PEN 

Polygon Riling Mode 

ALTERNATE 

Relative-Absolute Flag 

ABSOLUTE 

Stretching Mode 

BLACKONWHITE 

Text Color 

Black 

Viewport Extents 

(1.1) 

Viewport Orpin 

(0,0) 

Window Extents 

(1,1) 

Window Origin 

(0,0) 


^Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 92 through 93 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 1-33 through 1-34 


See Also: 


6.041. Include File Constants Definitions by Name 
6.042. Include File Constants DefinKions by Use 
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6.105. BINARY RASTER OPERATION CODES (ROP2) 


Operation 

Boolean Oo* 

Function 

R2 BLACK 

0 

Pixel is always black 

fl2 COPYPEN 

P 

Pixel is the pen color 

R2 MASKNOTPEN 

DPna 

Pixel is combination of colors common to the display and inverse of pen 

R2 MASKPEN 

DPa 

Pixel is combination of colors common to the pen and the display 

R2 MASKPENNOT 

PDna 

Pixel is combination of colors common to the pen and inverse of display 

H2 MERGENOTPEN 

DPfW 

Pixel is a combination of display color and inverse of the pen color 

R2 MERGEPEN 

DPo 

Pixel is a combination of pen color and the display color 

R2 MERGEPENNOT 

PDno 

Pixel is a combination of pen color and the inverse of the display color 

R2 NOP 

D 

Pixel remains unchanged 

R2 NOT 

Dn 

Pixel is inverse of the display color 

R2 NOTCOPYPEN 

Pn 

Pixel is inverse of pen color 

R2 NOTMASKPEN 

Dpan 

Pixel is inverse of R2 MASKPEN 

R2 NOTMERGEPEN 

DPon 

Pixel is inverse of R2 MERGEPEN color 

R2 NOTXORPEN 

DPxn 

Pixel is inverse of R2 XORPEN color 

R2 WHITE 

1 

Pixel is always white 

R2 XORPEN 

DPx 

Pixel is combination of colors in pen and display, but not in both 


*Boolean operation is coded as follows: 

D destination bitmap 
P selected pen 
a bitwise AND 
n bitwise NOT (inverse) 

0 bitwise OR 

X bitwise exclusive OR (XOR) 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, page 443 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 11-1 through 11-4 

See Also: 6.041. Include File Constants DefinKions by Name 

6.042. Include File Constants Definitions by Use 
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6.106. TERNARY RASTER OPERATION CODES 



■.-WJW/ffTOiTWl 

Boolean Function (In hex) 

Boolean Function (In Reverse Polish)' 

ll Hill |i| I I 


00 

0 

t 


01 

DPSoon 

t 


02 

SPSona 

t 


03 

PSon 

t 

^^■•TiTiTTiTinTi^^l 

04 

SDPona 

t 

1 000500A9 

05 

DPon 

t 


06 

DPSxnon 

t 

1 000702C5 

07 

PDSaon 

t 


08 

SDPnaa 

t 

00090245 

09 

PDSxon 

t 


OA 

DPna 

t 


OB 

PSDnaon 

t 


OC 

SPna 

t 


OD 

PDSnaon 

t 


OE 

PDSonon 

t 

000F0001 

OF 

Pn 

t 

OO1OOC05 

10 

PDSona 

NOTSRCERASE 

001100A6 

11 

DSon 

t 

00120868 

12 

SDPxnon 

t 

001302C8 

13 

SDPaon 

t 

00140869 

14 

DPSxnon 

t 

001502C9 

15 

DPSaon 

t 

00165CCA 

16 

PSDPSanaxx 

t 

00171D54 

17 

SSPxDSxaxn 

t 

OO10OD59 

18 

SPxPDxa 

t 

00191CC8 

19 

SDPSanaxn 

t 

001A06C5 

1A 

PDSPaox 

t 

001B0768 

IB 

SDPSxaxn 

t 

001C06CA 

1C 

PSDPaox 

t 

001D0766 

ID 

DSPDxaxn 

t 

001E01A5 

IE 

PDSox 

t 

001F0385 

IF 

PDSoan 

t 

00200F09 

20 

DPSnaa 

t 

00210248 

21 

SDPxon 

t 

00220326 

22 

DSna 

t 

00230B24 

23 

SPDnaon 

t 

00240D55 

24 

SPxDSxa 

t 

00251 CCS 

25 

PDSPanaxn 

t 

002606C8 

26 

SDPSaox 

t 

00271868 

27 

SDPSxnox 

t 

00280369 

26 

DPSxa 

t 

002916CA 

29 

PSDPSaoxxn 

t 

002A0CC9 

2A 

DPSana 

t 

OO2B1D50 

2B 

SSPxPDxaxn 

t 

002C0784 

2C 

SPDSoax 

t 

002D060A 

2D 

PSDnox 

t 

002E064A 

2E 

PSDPxox 

t 

002F0E2A 

2F 

PSDnoan 

t 

0030032A 

30 

PSna 

t 

00310B26 

31 

SDPnaon 

t 

00320688 

32 

SDPSoox 

NOTSRCCOPY 

00330008 

33 

Sn 

t 

003406C4 

34 

SPDSaox 

t 

00351864 

35 

SPDSxnox 

t 

003601A8 

36 

SDPox 

t 

00370380 

37 

SDPoan 

t 

OO30O78A 

38 

PSDPoax 

t 

00390604 

39 

SPDnox 

t 

003A0644 

3A 

SPDSxox 

t 

003B0E24 

3B 

SPDnoan 

t 

003C004A 

3C 

PSx 

t 

003D16A4 

3D 

SPDSonox 

t 

003E1B24 

3E 

SPDSnaox 

t 

003F00EA 

3F 

PSan 

t 

00400F0A 

40 

PSDnaa 

t 

00410249 

41 

DPSxon 

t 

00420D5D 

42 

DSxPDxa 

t 

00431CC4 

43 

SPDSanaxn 

SRCERASE 

00440328 

44 

SDna 

t 

00450B29 

45 

DPSnaon 

t 

004606C6 

46 

DSPDaox 

t 

0047076A 

47 

PSDPxaxn 

t 

00400368 

48 

SDPxa 

t 

004916C5 

49 

PDSPDaoxxn 

1_ 

004A0789 

4A 

DPSDoax 


(Continued) 
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6.106. TERNARY RASTER OPERATION CODES (continued) 


Name (If any) 

W:l»l:A*yni1fzfilitiWn 


Boolean Function (In Reverse Polish)* 1 

t 

00960169 

96 


t 

0097588A 

97 

PSDPSonoxx 1 

t 

00981888 

98 


t 

00990066 

99 

DSxn 1 

t 

009A0709 

9A 

DPSnax 1 

t 

009B07A8 

9B 


t 

009C0704 

9C 


t 

009D07A6 

90 


t 

009E16E6 

9E 


t 

009F0345 

9F 

PDSxan 1 

t 

00A000C9 

AO 

DPa 1 

t 

00A11B05 

A1 


t 

00A20E09 

A2 

DPSnoa 1 

t 

00A30669 

A3 


t 

00A41855 

A4 


t 

00A50065 

AS 

PDxn 1 

t 

00A60706 

A6 

DSPnax 1 

t 

00A707A5 

A7 


t 

00A803A9 

A8 

DPSoa 

t 

00A90189 

A9 

DPSoxn 

t 


AA 

D 

t 

00AB0889 

AB 

DPSono 

t 

00AC0744 

AC 


t 

00AD06E9 

AD 


t 

00AE0B06 

AE 


t 

00AF0229 

AF 

DPno 

t 

00B00E05 

BO 

PDSnoa 

t 

00B10665 

B1 

PDSPxoxn 

t 

00B21974 

B2 

SSPxDSxox 

t 

00B30CE8 

B3 

SDPanan 

t 

00B4070A 

B4 

PSDnax 

t 

00B507A9 

B5 

DPSDoaxn 

t 

00B616E9 

B6 

DPSDPaoxx 

t 

00B70348 

B7 

SDPxan 

t 

00B8074A 

B8 

PSDPxax 

t 

00B906E6 

B9 

DSPDaoxn 

t 

00BA0B09 

BA 

DPSnao 

MERGEPAINT 

00BB0226 

BB 

DSno 

t 

00BC1CE4 

BC 

SPDSanax 

t 

00BD0D7D 

BD 

SDxPDxan 

t 

00BE0269 

BE 

DPSxo 

t 

00BF08C9 

BF 

DPSano 

MERGECOPY 

OOCOOOCA 

CO 

PSa 

t 

00C11B04 

Cl 

SPDSnaoxn 

t 

00C21884 

C2 

SPDSonoxn 

t 

00C3006A 

C3 

PSxn 

t 

00C40E04 

C4 

SPDnoa 

t 

00C50664 

C5 

SPDSxoxn 

t 

00C60708 

C6 

SDPnax 

t 

00C707AA 

C7 

PSDPoaxn 

t 

00C803A8 

C8 

SDPoa 

t 

00C90184 

C9 

SPDoxn 

t 

00CA0749 

CA 

DPSDxax 

t 

00CB06E4 

CB 

SPDSaoxn 

SRCCOPY 

0CC00020 

CC 

S 

t 

00CD0888 

CD 

SDPono 

t 

00CE0B08 

CE 

SDPnao 

t 

00CF0224 

CF 

SPno 

t 

OODOOEOA 

DO 

PSDnoa 

t 

00D1066A 

D1 

PSDPxoxn 

t 

00D20705 

D2 

PDSnax 

t 

00D307A4 

D3 

SPDSoaxn 

t 

00D41D78 

D4 

SSPxPDxax 

t 

00D50CE9 

D5 

DPSanan 

t 

00D616EA 

D6 

PSDPSaoxx 

t 

00D70349 

D7 

DPSxan 

t 

00D80745 

D8 

PDSPxax 

t 

00D906E6 

D9 

SDPSaoxn 

t 

00DA1CE9 

DA 

DPSDanax 

t 

00DB0D75 

DB 

SPxDSxan 

t 

00DC0B04 

DC 

SPDnao 

t 

00DD0226 

DD 

SDno 

t 

00DE0268 

DE 

SDPxo 

t 

00OF08C8 

DF 

SDPano 

t 

00E003A5 

EO 

PDSoa 


(Continued) 



















Windows Functions; Function Support Tables 


6-161 


6.106. TERNARY RASTER OPERATION CODES (continued) 


Namedtanv) 


Boolean Function (In hex) 

Boolean Function (In Reverse Polish)' 

t 

00E10185 

El 

PDSoxn 

t 

00E20746 

E2 

DSPDxax 

t 

00E306EA 

E3 

PSDPaoxn 

t 

00E40748 

E4 

SDPSxax 

t 

00E506E5 

E5 

PDSPaoxn 

t 

00E61CE8 

E6 

SDPSanax 

t 

00E70D79 

E7 

SPxPDxan 

t 

00E81D74 

E8 

SSPxDSxax 

t 

00E95CE6 

E9 

DSPDSanaxxn 

t 

00EA02E9 

EA 

DPSao 

t 

00EB0849 

EB 

DPSxno 

t 

00EC02E8 

EC 

SDPao 

t 

00ED084B 

ED 

SDPxno 



EE 

DSo 


00EF0A08 

EF 

SDPnoo 







FI 


t 

00F20B05 

F2 

PDSnao 

t 

00F3022A 

F3 

PSno 

t 

00F40B0A 

F4 

PSDnao 

t 

00F50225 

F5 

PDno 

t 

00F60265 

F6 

PDSxo 

t 

00F708C5 

F7 

PDSano 

t 

00F802E5 

F8 

PDSao 

t 

00F90845 

F9 

PDSxno 

t_ 

00FA0089 

FA 

DPo 


00FB0A09 

FB 

DSPnoo 

t 

00FC008A 

FC 

PSo 

t 

OOFDOAOA 

FD 

PSDnoo 

t 

00FE02A9 

FE 

DPSoo 



FF 

1 


fApplIes to all versions of Windows beginning with 3.0 (unnamed ROPs). 

^Boolean function Is coded as follows: 

D destination bitmap 
P selected brush (pattern) 

S source bitmap 
a bitwise AND 
n bitwise NOT (Inverse) 

0 bitwise OR 

X bitwise exclusive OR (XOR) 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 670 through 677 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 11-4 through 11-13 


See Also: 


6.041. Include File Constants Definitions by Name 
6.042. Include File Constants Definitions by Use 
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6.107. GDI INFORMATION INDEX DATA 


Index Name 

Descrfotlon 

Allowable Values 

DRIVERVERSION 

GDI version number 


TECHNOLOGY 

Device technology used 

DT PLOTTER-vector plotter 

DT.RASDISPLAY-raster display 

DT_RASPRINTER-ra8ter printer 

DT_RASCAMERA>raster camera 

DT CHARSTREAM=character stream, PLP 

DT METAFILE-metafile.VDM 

DT_DISPFILE=dlsolavlile 

HORZSIZE 

Width of Dhvsical dlsolav 

In millimeters 

VERTSIZE 

HekihtofDhvsIcaldlsDlav 

In millimeters 

HORZRES 

Width of dlsolav 

In olxels 

VERTRES 

Hekiht of dlsolav 

In raster lines 

LOGPIXELSX* 

Number olxels alono dlsolav width 

In olxels oer loolcal Inch 

LOGPIXELSY* 

Number olxels alono dlsolav heloht 

In olxels oer loolcal Inch 

BITSPIXEL 

Number of adlacent color bits oer olxel 


PLANES 

Number of color olanes 


NUMBRUSHES 

Number of device-soecific brushes 


NUMPENS 

Number of devIce-soecifIc oens 


NUMFONTS 

Number of devIce-soecIflc fonts 


NUMCOLORS 

Number of entries In device's color table 


ASPECTX 

Relative width of device olxel used for lines 


ASPECTY 

Relative heloht of device olxel used for lines 


ASPECTXY 

Diaoonal width of device olxel used for lines 


PDEVICESIZE 

Size of Internal data structure PDEVICE 

In bytes 

SIZEPALEHEt 

'dumber of entries In system oalette 


NUMRESERVEDt 

Reserved entries In system oalette 


COLORRESt 

Color resolution In bits oer olxel 


CLIPCAPS 

Clioolno caoablllties of device 

O=cannot clio, 1=can cllo rectanole 

RASTERCAPS 

Raster capabilities of device 

RC_BITBLT (can transfer bitmap) 

RC BANDING (requires banding support) 

RC.DLBITMAP (supports DIBs)t 

RC DIBTODEV (supports DITBItsToDevice)! 
RC_FLOODFILL (supports flood fills)t 

RC PALETTE (palette-based deyice)t 

RC_STRETCHBLT (supports StretchBlt)t 
RC_STRETCHDIB (supports StretchDIBits)t 
RC_GDI20_OUTPUT (supports 2.0 features) 

RC BITMAP64 (supports bitmaps >64K) 

RC-SCALING (caoable of scalino) 

CURVECAPS 

Curve creation capabilities of device 

Bit 0=can do circles 

Bit1=can do pie wedges 

Bit 2=can do chord arcs 

Bit 3=can do ellipses 

Bit 4=can do wide borders 

Bit 5=can do styled borders 

Bit 6=can do wide and styled borders 

Bit 7<an do Interiors 

Bits 8-15=zero 

LINECAPS 

Line creation capabilities of device 

BltO=RESERVED 

Bit1=can do polyline 

Bits 2-3=RESERVED 

Bit 4<an do wide lines 

Bit 5^n do styled lines 

Bit 6>can do wide and styled lines 

Bit 7=can do Interiors 

Bits 0-15=zero 

POLYGONALCAPS 

Polygonal creation capabilities of device 

Bit (Uan do alternate fill polygon 

Bn Ixcan do rectangle 

Bn 2=can do winding number fill polygon 

Bn 3=^n do scanline 

Bn 4=can do wide borders 

Bn 5^n do styled borders 

Bn 6^n do both wide and styled borders 

Bn 7xcan do Interiors 

Bits 6-15=zero 


(Continued) 
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6.107. QDI INFORMATION INDEX DATA (continued) 


Index Name 

Descrlotlon 

Allowable Values 

TEXTCAPS 

Text creation capabilities of device 

BK 0-can do character output precision 

Bn 1 -can do stroke output precision 

Bn 2-can do stroke dip precision 

Bn 3-can do OO-degree character rotations 

Bn 4-can do any character rotation 

Bn 5-can do scaling Independent of X and Y 

Bn 6-can do doubled character lor scaling 

Bn 7-can do Integer muniples for scaling 

Bn 8-can do any muWples lor exact scaling 

Bn 9-can do double weight characters 

Bn 10-can do Italics 

Bn 11-can do underlining 

Bn 12-can do strikeouts 

Bn 13-can do raster fonts 

Bn 14-can do vector fonts 

Bn 15.RESERVED. must be 0 


•First defined In Windows 2.0. 

tApplles to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 2.0 SDK Programmer's Reference, pages 270 through 273 

Microsoft Windows 3.0 SDK Programmer's Reference, pages 4-167 through 4-170 


6.108. DEVELOPMENT TOOLS COMMAND SYNTAX 


Command 

Syntax 

Function 

IMPLIB 

IMPLIB Imo-llb-name mod-def-file 


LINK 

LINK foDtlonsI oblect-flles. rexe-flleI.rmaD-fllel.fllb-fllesl.def-flle 


EXEHDR 

EXEHDR exe-fllename 


RC 

RC -R [options] script-file 

Compile resources separately 


RC [options] script-file [executable-file] 

Compile an .RC file and add to executable 


RC [options] dll-flle 

Compile 3.0 of DLL without .RES file 


RC foDtlonsi res-flle.RES fexecutable-fllel 

Add comolled resource file to executable 


Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Tools, pages 2-6, 2-7, 2-13, 3-5 

See Also: 6.109. Common Windows C Compiler Options Summary 

6.110. Symbolic Debugger (SYMDEB) Command Summary 

6.111. LINK Module Definition Statements Command Summary 

6.112. WDEB386 Debugger Command Summary 


6.109. COMMON WINDOWS C COMPILER OPTIONS SUMMARY 


Option 

Function 

-AC 

Comolle-s aoniicatlon for comoact memory model 

-AL 

Comolles aoollcatlon for larae memory model 

-AM 

Comolles aoDllcatlon for medium memory model 

-AS 

Comolles aoDllcatlon for small memory model 

Aw 

Ensures oolnters receive orooer seament address when cast to 32-blt addresses 

-c 


-Gs 

Removes stack orobes to Imorove oerformance 

-Gw 

Adds Windows oroloo and eolloo to all functions 

-GW 

Substitutes a reduced Windows oroloo and eolloo to functions that are far calls within app 

-Os 

Ootimizes for code size Instead of soeed 

-Ow 

Relaxes alias checkino within constraints Imposed by Windows*_ 

-Zd 

Creates object tile for use with SYMDEB or WDEB3B6__ 

-Zl 

Creates object file for use with CodeView for Windows_ 

__ 

Packs structures on sinole-bvte boundaries 


‘C 6.0 and later only 

Version: Applies to Microsoft C 5.1 or later. 

Source: Microsoft Windows 3.0 SDK Tools, pages 1-1 through 1-3 
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6.110. SYMBOLIC DEBUGGER (SYMDEB) COMMAND SUMMARY 


Command Una Oottona 

Option 

Function 

Allowable Values 

/m 

Redirects outout to secondatv mono monitor 


lx 

Disables the 'more' feature 


/w# 

Sets memory allocation reporting level to # 

0=no reporting 

1 =allocation messages only (default) 
2=movement messages only 

3=both allocation & movement msos 

/©filename 

Loads macro definitions from named file 


/n 

Permits use of nonmaskable Interruots 


/Ifbml 

Use features available on IBM comoatlbles 


/ffilename 

Prevents named svmbol file belno used with executable file 


rcmdilst- 

Causes commands In list to be executed 

Commands separated bv semicolon 


SYMDEB Commands 

Command 

Function 

afaddress! 

Assemble 

ba mode size address fvaluelfcmdstrinal 

Set 80386 address breakoointfs) 

be Idllst 

Clear breakoointfs) 

bd idlist 

Disable breakoointfs) 

be Idllst 

Enable breakoointfs) 

bl 

List breakoointfs) 

bofldladdress fvaluelfcmdstrinal 

Set breakoointfs) 

c ranae address 

Comoare 

d franael 

Dump memory using previous tvoe 

da franael 

Dumo memory In ASCII format 

db franael 

Dump memory In bytes 

dd franael 

Dumo memory In double words 

df* 

Disolay list of global free blocks 

da 

Display global memory heap 

dh 

Disolay local memory heap for current DS 

dl franael 

Dump memory as Iona floating point 

dm* 

Display list of loaded modules 

da 

Display task aueue 

ds franael 

Dumo memory as short floating point 

dt franael 

Dumo memory In 10-byte real numbers 

du* 

Display LRU list 

dw franael 

Dumo memory In words 

e address flistl 

Enter values using previous tvoe 

ea address flistl 

Enter ASCII values 

eb address flistl 

Enter bytes 

ed address flistl 

Enter double words 

el address flistl 

Enter Iona floating-point values 

es address flistl 

Enter short floating-point values 

et address flistl 

Enter 10-bvte real values 

ew address flistl 

Enter words 

f range list 

Fill 

a f=addresslfaddressl... 

Go 

h value value 

Add hexadecimal values 

1 value 

Input from port 

k fvaluel 

Backtrace stack 

kt pdb fvaluel 

Backtrace task 

kv fvaluel* 

Annotate stack frame with frame pointer value 

1 faddressfdrive record countll 

Load 

m ranae address 

Move 

m ldf=cmdstrinal 

Define or execute macro 

n ffilenamelfaraumentsl 

Set name of file 

0 value bvte 

Outout bvte to port 

D f=addresslfvaluel 

Trace oroaram Instruction 

a 

Quit 

r freaisterlff=lvaluel 

Set register 

s range list 

Search for match 

s- 

Set machine debuaalna only 

s& 

Set machine and source debuaalna 

s+ 

Set source debuaalna only 

t f=addresslfvaluel 

Trace oroaram Instruction 

u franael 

Display unassembled Instructions 

V ranae 

View source code lines 

w faddressfdrive record countll 

Write to disk 

X f*l?l svmbol 

Examine symbols 

xo fsvmbolll 

Open mao or segment 

z symbol value 

Set svmbol to value 

?* 

Disolay list of SYMDEB commands and operators 


(Continued) 
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5. 110. SYMBOLIC DEBUGGER (SYMDEB) COMMAND SUMMARY (continued) 


SYMDEB Commande 


7 exoresslon 

Comoute and dlsolav exoresslon 


Display current source code line 

<fllename 

Redirect SYMDEB Inout to file 

>lllename 

Redirect SYMDEB outout to file 

—filename 

Redirect SYMDEB Inout and outout 

/filename 

Redirect orooram inout to file 

filename 

Redirect orooram outout to file 

-filename 

Redirect orooram Inout and outout 

Ifdoscommandl 

Execute DOS shell or command and return 

* strina 

Comment 


*Applle8 to all versions of Windows beginning with 3.0. 

Note: • Options may be preceded by a hyphen Instead of a forward slash. 

• Options may be identified with upper- or lowercase letters. 

Source: Microsoft Windows 2.0 SDK Tools, pages 100 through 102,110 through 138 

Microsoft Windows 3.0 SDK Tools, pages 8-15 through 8-41 


6.111. LINK MODULE DEFINITION STATEMENTS COMMAND SUMMARY 


Statement 

Syntax 

Function 

CODE 

CODE ootlons* 

Defines code-seoment attributes 

DATA 

DATA ootlons* 

Defines data-seoment attributes 

DESCRIPTION 

DESCRIPTION 'strino' 

Describes the module 

EXETYPE 

EXETYPE WINDOWS 

Tells LINK what tvoe of .EXE header to use 

EXPORTS 

EXPORTS functionllst 

Lists functions In module called bv others 

HEAPSIZE 

HEAPSIZE bvtes 

Soecifies default local heao size 

IMPORTS 

IMPORTS functionllst 

Lists other functions called bv the aoo 

LIBRARY 

LIBRARY name 

Soecifies module name of dynamic link lib 

NAME 

NAME name 

Soecifies module name of aoollcation 

SEGMENTS 

SEGMENTS ootlons 

Soecifies attributes of added code or data seas 

STACKSIZE 

STACKSIZE bvtes 

Determines default size of local stack 

STUB 

STUB name 

Soecifies aoolicatlons old-stvie executable file 


'Options Include MOVEABLE, MULTIPLE, DISCARDABLE, and SINGLE. 
Version: Applies to all versions of Windows beginning with 3.0. 

Source: Microsoft Windows 3.0 SDK Tools, pages 2-2 through 2-3 
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Section 7 


Motherboards, Keyboards, 
Video Adapters, Peripherals, 
and Chips 


General Inrormation and Background 

7.001 Machine Summary and History 

7.002 IBM PC Model Numbers and Configurations 

7.003 PC, AT, and PS/2 Memory Usage Summary 

7.004 I/O Port Usage Summary 

7.005 PC Interrupt Usage Summary 

7.006 PC POST (Diagnostics) Error Codes 

7.007 PC POST Memory Error Codes 

Motherboard Jumpers and Switches 

7.008 PC System Board Switch Settings 
7.009 XT System Board Switch Settings 
7.010 ATJ18 RAM Jumper 
7.011 AT Display Switch (SWl) 

Keyboards 

7.012 PC 83-Key Keyboard Numbers and Scan Codes 

7.013 AT 84-Key Keyboard Numbers and Scan Codes 

7.014 AT 101/102-Key Keyboard Numbers and Scan Codes 
7.015 PS/2 Keyboard Numbers and Scan Codes 
7.016 PC and XT Type-Ahead Buffer Layout 
Keyboard I/O Usage 

7.017 AT Keyboard Status Register 

7.018 AT Keyboard I/O Command Summary 

7.019 AT Keyboard Input Port Bit Definitions 

7.020 AT Keyboard Output Port Bit Definitions 
7.021 AT Keyboard Typematic Rate Definitions 

Video Adapter Summaries 

7.022 Video Adapter Memory Usage and Output Specifications 
7.023 Video Modes Summary 

7.024 Video Character Font Sizes 

7.025 Video Monitor Usage Summary 

MDA (Monochrome Display Adapter) 

7.026 MDA Memory Map 

7.027 MDA Character Box 

7.028 MDA Character Attributes 

7.029 MDA I/O Port Usage 


7-1 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


CGA (Color Graphics Adapter) 

7.030 CGA Memory Map 

7.031 CGA Character Box 

7.032 CGA Character Attributes 
7.033 CGA I/O Port Usage 

EGA (Enhanced Graphics Adapter) 

7.034 EGA Memory Map 

7.035 EGA Character Box 

7.036 EGA Character Attributes 
7.037 EGA I/O Port Usage 

VGA (Video Graphics Array) 

7.038 VGA Memory Map 

7.039 VGA Character Box 

7.040 VGA Character Attributes 
7.041 VGA I/O Port Usage 

XGA (Extended Graphics Adapter) 

7.042 XGA Character Boxes 

7.043 XGA Attributes/Modes 

7.044 XGA Function Set 

7.045 XGA Extended Function Set 

8514/A 

7.046 8514/A I/O Port Usage 

7.047 8514/A Status Register 

7.048 8514/A Command Register 

Floppy Disk Controller 

7.049 PC and XT Floppy Disk Controller Command Summary 
7.050 PC and XT Floppy Disk Controller Status Register 0 

7.051 PC and XT Floppy Disk Controller Status Register 1 

7.052 PC and XT Floppy Disk Controller Status Register 2 

7.053 PC and XT Floppy Disk Controller Status Register 3 

7.054 PC and XT FDC Disk Program Control Registers 

XT and AT Fixed Disk Controllers 

7.055 XT Fixed Disk Controller Command Summary 
7.056 XT Fixed Disk Controller Port Usage 
7.057 XT Fixed Disk Controller Device Control Block 
7.058 XT Fixed Disk Controller Status Register 
7.059 XT Fixed Disk Controller Sense Bytes 
7.060 XT Fixed Disk Controller Error Codes 
7.061 AT Fixed Disk Drive Types 

PS/2 Disk Controllers 

7.062 IDE Registers 

7.063 IDE Commands 

PS/2 Model 50/60/70/80 

7.064 PS/2 POS I/O Address Space 

7.065 PS/2 POS Descriptor File Format 

7.066 PS/2 POS ID Assignments 

7.067 PS/2 Model 50/60/70/80 DMA I/O Address Map 

7.068 PS/2 DMA Registers 

7.069 PS/2 Counter Registers 

7.070 PS/2 System Control Port A (92H) 

7.071 PS/2 System Control Port B (61H) 

7.072 PS/2 RT/CMOS and NMI Mask (70H) 
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7.073 PS/2 Model 70/80 Memory Encoding Regi.sters 
7.074 PS/2 MicroChannel Arbitration Bu.s Priority Assignments 


A.synchronous Adapter 

7.075 Async Adapter I/O Port Usage 
Asynchronous Adapter Registers 

7.076 Async Line Control Register 

7.077 Async Divisor Latch Register 

7.078 Async Line Status Register 

7.079 Async Interrupt Identification Register 

7.080 Async Interrupt Enable Register 

7.081 Async Modem Control Register 

7.082 Async Modem Status Register 


Game Adapter 

7.083 Game Adapter I/O Port Usage 
7.084 Game Adapter AB Joystick Data Byte 
7.085 Game Adapter ABCD Paddle Data Byte 


Printer Adapter 

7.086 Printer Adapter I/O Port Usage 


Printers 

7.087 IBM Printer Control Codes Summary 

7.088 Qume Sprint II/Diablo 630 Printer Control Codes Summary 

7.089 Epson Printer Control Codes Summary 

7.090 HP LaserJet Printer Control Codes Summary 


Modems 

7.091 Hayes Modem Command Set 
7.092 Hayes Modem S-Register Definitions 
7.093 Hayes Modem Response Codes 


RTC (Real Time Clock) 

7.094 AT Real Time Clock RAM Configuration Usage 

7.095 AT Real Time Clock Status Register A 

7.096 AT Real Time Clock Status Register B 

7.097 AT Real Time Clock Status Register C 

7.098 AT Real Time Clock Status Register D 

7.099 AT CMOS RAM Configuration Diagnostic Status Byte 

7.100 AT CMOS RAM Configuration Diskette Drive Type Byte 

7.101 AT CMOS RAM Configuration Fixed Drive Type Byte 

7.102 AT CMOS RAM Configuration Equipment Byte 

CPU Chips 

7.103 8086 Family Memory Addressing Modes 

7.104 8086 Family Instruction Set Summary 

7.105 8086 Family Register Summary 

7.106 8086 Family CPU Chip Versions 


Math Coprocessor Chips 

7.107 8087 Family Instruction Set Summary 

7.108 8087 Family Register Summary 

7.109 8087 Family Chip Versions 
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Peripheral Support Chips 

7.110 8250 I/O Port Usage (Registers) 

7.111 8253 I/O Port Usage (Registers) 

7.112 8253 Control Word Byte 

7.113 8253 Command Register Byte 

7.114 6845 Registers 

7.115 6845 Port and Select Factors 

7.116 DRAM Chip Families 
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7.001. MACHINE SUMMARY AND HISTORY (continued) 



Model 25 

Model 30 

30-286 

Model 50 

Model 60 

Model 65XS 

Model 70 

Model 80 

Software 

Cassette BIOS suddoiI 

No 

No 

No 

No 

No 

No 

No 

No 

EGA BIOS SUDDort 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Serial BIOS suDOort 

Yes-4 ports 

Yes-4 Dorts 

Yes-4 Dorts 

Yes-4 ports 

Yes-4 ports 

Yes-4 ports 

Yes-4 ports 

Yes-4 Dorts 

Parallel BIOS suoDort 

Yes-3 Dorts 

Yes-3 DOtls 

Yes-3 ports 

Yes-3 ports 

Yes-3 ports 

Yes-3 ports 

Yos-3 ports 

Yes-3 ports 

Hard-disk BIOS suDDort 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Rec DOS version 

3.2 

3.2 

3.2 

3.3 

3.3 

4.x 

3.3 

3.3 

History 

introduction 


ADr-07 

89 

Aor-87 

Aor-87 

Aor-90 

Jun-88 

Jul-87 

Uodated 




6/88 (50Z) 

Jui-87 



Aor-90 

Droooed 












PS/2h 

lachlnee 



Model 90 

Model 95 

System 

Processor speed 

25. 33 Mhz 

25.33 Mhz 

Processor tvoe 

60486 

80486 


Math coprocessor 

Optional 

Optional 


RAM on motherboard 

4MB 

4MB 


Maximum RAM aiiowed 

15MB 

15MB 


ROM on motherboard 

128K 

128K 


Power supply 



Slots 

8-bit PC slots 

0 

0 


16-bit AT slots 

0 

0 


16-bit PS/2 slots 

0 

0 


32-bit PS/2 slots 

4 

6 

Drives 

Drive slots t 

3 

7 


Supplied floppy drive(s) 

2 1.4MB 3.5- 

1 1.4MB 3.5*. 5.25- 


Supplied hard drive 

80 MB 

80 MB 


Optional hard drive 

160.320 MB 

160.320 MB 


Cassette 

No 

No 

i/O 

Parallel ports 

Yes.1 

Yes.1 


Serial ports 

Yes. 2 

Yes.1 


Mouse ports 

Yes 

Yes 


Supplied video adapter 

XGA 

XGA 


Optional video adapter 

None 



Keyboard 



Size* 

Heiaht 

17.3 



Width 

5.5 

8 


Depth 

17 

19.5 


Weiaht 

26 lbs 


Software 

Cassette BIOS support 

No 



EGA BIOS support 

Yes 



Serial BIOS support 




Parallel BIOS support 




Hard-disk BIOS support 

Yes 

Yes 


Rec DOS yersion 

3.3 

3.3 

History 

Introduction 



Updated 




Dropped 




*Case housing motherboard 
tAt time of introduction 
§Origlnally 6; upgraded to 8 
ooEventually upgraded to 640K 
UFor half-height drives 
AOther drives and sizes available 
dEventually upgraded to Yes 

Source: Byte, June 1987 

Byte, August 1987 
PC Magazine, May 26,1987 
PC Magazine, July 21,1987 
PCjr Technical Reference, pages 2-19,2-135, and D-1 
PC Magazine, January 15,1991 
PC Magazine, May 29,1990 

IBM PS/2 Hardware Interface Technical Reference, System Specific Information 
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7.002 IBM PC MODEL NUMBERS AND CONFIGURATIONS 


Line 

Model Number 

Stand. RAM 

Stand. Floppy 

Stand. Hard Disk 

Opt. Hard Disk 

Other 

PC 

5150 Model 166 

256K 

360K 





5150 Model 176 

256K 

2 - 360K 





5155 Portable 

256K 

360K 



half-height drives 


5140 Convertible 

256K 

2 -720K 



laptop 

XT 

5160 Model 087 

128K 

360K 

10MB 




5160 Model 086 

256K 

360K 

10MB 




5160 Model 068 

256K 

360K 

10MB 




5160 Model 078 

256K 

2 -360K 

10MB 




5160 Model 267/268 

256K 

360K 

20MB 


hall-height drives 


5160 Model 277/278 

256K 

2 -360K 

20MB 


half-height drives 


5160 Model 089 

256K 

360K 

20MB 




XT 370 

640K+ 

360K 

20MB 


runs VM/PC 


5162 Model XT 286 

640K 

1.2MB 

20MB 


AT In XT skin 

AT 

5170 Model 068 

256K 

1.2MB 





5170 Model 099 

256K 

1.2MB 

20MB 




5170 Model 239 

256K 

1.2MB 

30MB 


only 6Mhz clock allowed 


5170 Model 319 

512K 

1.2MB 

30MB 


8Mhz 


5170 Model 339 

512K 

1.2MB 

30MB 


8 Mhz, new keyboard 


AT 370 

640K+ 

1.2MB 

20MB 


runs VM/PC 

PS/2 

Model 25 

512K 

720K 


20MB 



Model 30-002 

640K 

2 -720K 


20MB 



Model 30-021 

640K 

720K 

20MB 




Model 30-E01 

512K 

1.4MB 


20MB 

286 processor Model 30 


Model 30-E21 

512K 

1.4MB 

20MB 


286 processor Model 30 


Model 50-021 

1MB 

1.4MB 

20MB 

60MB 



Model 50-031 

1MB 

1.4MB 

30MB 

60MB 



Model 50-061 

1MB 

1.4MB 

60MB 




Model 50Z-031 

1MB 

1.4MB 

30MB 




Model 50Z-061 

1MB 

1.4MB 

60MB 




Model 60-041 

1MB 

1.4MB 

44MB 




Model 60-071 

1MB 

1.4MB 

70MB 

115MB 



Model 65SX-121 

1MB 

1.4MB 

120MB 




Model 65SX-061 

1MB 

1.4MB 

60MB 




Model 70-E21 

1MB 

1.4MB 

60MB 




Model 70-121 

2MB 

1.4MB 

120MB 




Model 70-A21 

2MB 

1.4MB 

120MB 




Model P70-061 

1MB 

1.4MB 

60MB 




Model P70-121 

1MB 

1.4MB 

120MB 




Model P75 486 

6MB 

1.4MB 

160MB 




Model 80-041 

1MB 

1.4MB 

44MB 




Model 80-071 

2MB 

1.4MB 

70MB 

115,314MB 



Model 80-121 

4MB 

1.4MB 

120MB 

320MB 



Model 80-131 

4MB 

1.4MB 

320MB 




Model 80-A31 

4MB 

1.4MB 

320MB 




Model 90 XP 486 

4MB 

1.4MB 

80MB 

160, 320MB 



Model 95 XP 486 

4MB 

1.4MB 

60MB 

160, 320MB 



Source: IBM Microcomputers, A Programmer's Handbook (McGraw-Hill), page 364 
Upgrading and Repairing PCs (Que), Chapters 3 and 4 
PC Magazine, May 29,1990, pages 33 through 35 
PC Magazine, January 29,1991, pages 33 through 35 
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7.003. PC, AT, AND PS/2 MEMORY USAGE SUMMARY 


Address 

Used Bv 

Comments 

00000 - 9FFFF 

640K on svstem board 

May be 64K to 640K deoendlno uoon model 

AOOOO - BFFFF 

Dlsolav adaoter reserved 

EGA and VGA use all of this: CGA and MDA use oortlon 

COOOO - DFFFF 

Reserved for ROM expansion 

Used for I/O channel BIOS (as In XT disk controller) 
C0000-C3FFF EGA BIOS 

C6000-C63FF PGA communications area 

C8000-CBFFF hard-disk BIOS 

D0000-D7FFF cluster adapter BIOS 

DOOOO-DFFFF PCIr exoanslon cartrldoes 

EOOOO - EFFFF 

Expansion of svstem ROM 

As In AT. PS/2 (standard cartrldoes In PCIr) 

FOOOO - FFFFF 

Svstem ROM 

Mav be duolicate of ROM In hloher memorv 

100000-15FFFF 

384K on svstem board 

Model 50. 60. and 80 only 

160000-FDFFFF 

Memorv exoanslon 

AT and PS/2 only 

FEOOOO - FEFFFF 

RESERVED 

AT and PS/2 only 

FFOOOO - FFFFFF 

64K ROM BIOS 

AT and PS/2 only 


Source: IBM PS/2 Model 80 Technical Reference, pages 2-40 through 2-43 

IBM PS/2 Model 50 and 60 Technical Reference, page 4-181 
IBM PS/2 Model 30 Technical Reference, page 1-5 
IBM PC/AT Technical Reference, page 1-6 
IBM PC/XT Technical Reference, pages 1-8 and 1-9 

See Also: 4.002. BIOS Memory Usage Summary 


7.004. I/O PORT USAGE SUMMARY 


Hex Ranae 

XT Use 

AT Use (ISA and EISA) 

PS/2 Use 

Comments 

0-F 

DMA controller (8237A-5) 

DMA controller 1 (8237A-5) 

DMA controller 


10-1F 

UND(XUMENTED 

DMA Controller 1 (8237A-5) 

DMA controller 






Only ports 20.21 actually used 
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7.004. K) PORT USAGE SUMMARY (continued) 



XT Use 

AT Use (ISA and EISA) 

PS/2 Use 



Alternate EGA 


UNDOCUMENTED 



Alternate EGA (3270 also uses) 

Alternate EGA 



miEis 


GPIB 0. data acoulsltlon 0 

l1T7IiTiTttITTB7i73iB^^^Hi 1 


MIMIIJB 

Serial Dort 2 

Serial oort 2 

Serial oort 2 (RS-232-C) 



Prototvoe card 

Prototvoe card 



MU HIM 

Prototvoe card 

Prototvoe card 

UNDOCUMENTED 


320-32F 

Fixed disk adaoter 

UNDOCUMENTED 

UNDOCUMENTED 




UNDOCUMENTED 

UNDOCUMENTED 


Hinsisi 

DCA3278 

UNDOCUMENTED 

UNDOCUMENTED 

<T uses 348-34F onlv 

Minii M 

DCA3278 

UNDOCUMENTED 

UNDOCUMENTED 

XT uses 350-357 onlv 

MII1IIM 

PC network 

RESERVED 

UNDOCUMENTED 

XT uses 360-367 onlv 

MlilliM 


Parallel orinter 1 


All use 378-37F. exceot PS/2 uses 378-37B 

M![TI M 

SDLC or second bisvnc controller 

SDLC or second bisvnc controller 

UNDOCUMENTED 


MW HIM 

Cluster adaoter 

Cluster adaoter 

UNDOCUMENTED 

XT uses 390-393 onlv 


First bisvnc controller 

First bisvnc controller 

UNDOCUMENTED 


3B0-3BF 

Monochrome display and printer 
adaoter 

Monochrome display and printer 
adaoter 

Video subsystem, parallel 1 

All use 3BC-3BF for parallel port 

3C0-3CF 

Enhanced araohics adaoter 

Enhanced araohics adaoter 

Video subsvstem 


3D0-3DF 

Color araohics adaoter 

Color araohics adaoter 

Video subsvstem 


3E0-3EF 

UNDOCUMENTED 

UNDOCUMENTED 

UNDOCUMENTED 

ISA uses 3E8-3EF onlv 

3F0-3FF 

Flooov disk adaoter. serial 1 

Flooov disk adaoter. serial 1 

Diskette drive controller, serial 1 

3F0-3F7 for disk. 3F8-3FF lor asvnc comm 

400-4FF 

UNUSED* 

EISA: DMA 

UNUSED 


500-7FF 

UNUSED* 

EISA: Alias of 100-3FF 

UNUSED 


800-BFF 

UNUSED* 

EISA: CMOS RAM 

UNUSED 


900-BFF 

UNUSED* 

EISA: Allas of 100-3FF 

UNUSED 


COO-FFF 

UNUSED* 

EISA: Misc. Ports. RESERVED 

UNUSED 


1000-1FFF 

UNUSED* 

EISA: Slot 1 and alias of 100-3FF 

Parallel 1.4t 

Alternates: 100H of slot. 200H of alias 

2000-2FFF 

UNUSED* 

EISA: Slot2andallasof100-3FF 

Video subsvstemt 

Alternates: 100H of slot. 200H of alias 

3000-3FFF 

UNUSED* 

EISA: Slot 3 and alias of 100-3FF 

Serial 3.4t 

Alternates: 100H of slot. 200H ot alias 

4000-4FFF 

UNUSED* 

EISA: Slot 4 and alias of 100-3FF 

Serial 5.6t 

Alternates: 100H of slot. 200H of alias 

5000-5FFF 

UNUSED* 

EISA: Slot5andallasof100-3FF 

Serial 7.8t 

Alternates: 100H of slot, 200H of alias 

6000-6FFF 

UNUSED* 

EISA: Slot6andallasof100-3FF 

UNUSED 

Alternates: 100H of slot. 200H of alias 

7000-7FFF 

UNUSED* 

EISA: Slot7andallasof100-3FF 

UNUSED 

Alternates: 100H of slot, 200H of alias 

8000-8FFF 

UNUSED* 

EISA: Slot 8 and alias of 100-3FF 

Serial 1.2 DMA modet 

Alternates: 100H of slot. 200H of alias 

9FFF-FFFF 

UNUSED* 

EISA: Undefined 

Serial 3-8 DMA modet 



tPS/2 Model 90 

Note: The AT also uses additional ports In the range 6E2-E2E1 for GPIB, Cluster, and Data Acquisition adapters 

Source: IBM PC/XT and Portable PC Technical Reference, pages 1-24 and 1-25 

IBM PC/AT Technical Reference, pages 1-37 and 1-38 
IBM PS/2 Model 50 and 60 Technical Reference, page 1-9 
IBM PS/2 Model 80 Technical Reference, page 1-7 

IBM PS/2 Hardware Interface Technical Reference, System Specific Information, pages Model 90 1-4 and Model 95 1-4 
Inside the EISA Computers (Addison-Wesley), pages 74 through 81 


















(Continued) 
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7.005. PC INTERRUPT USAGE SUMMARY (continued) 








47H 

1 11C-11F 

RESERVED 

lilSaH 



46H 


RESERVED 



*Clr translate from 62-kev keyboard 

49H 


RESERVED 

[HSnH 


’CIr scan code translate table address 

4AH 





Address ol user-installed alarm 








Mil 'HIM 






134-137 

RESERVED 

EISgBH 




Ml 1 HI 1 ■ 





1 4FH 

^BF^FTiS 






IHEIiSTFH 


























(nsaH 
















METiSUM 


[HSnH 



1 58H 








11111 i'j 





MriTilTilM 


PC Cluster 





Revectored In 19H 

PC Cluster 




^■FZiSRc^l 

Network use 

PC Cluster 


NETBIOS entry point 


^■VZSFi^l 

RESERVED 

BIOS 





RESERVED 

BIOS 





RESERVED 

BIOS 




MTTtIT:M 

RESERVED 

PROGS 



1_61H_ 

MrnrvM 

RESERVED 

PROGS 





RESERVED 

PROGS 




^■TTSTT^I 

RESERVED 

PROGS 



1 64H 

HfcliSfcKril 

RESERVED 

PROGS 





RESERVED 

PROGS 




METiSEHM 

RESERVED 

PROGS 



67H 

19C-19F 

Functions 

LIM EMS 


See 5.120. Expanded Memory Manager 
Functions Summary 

68H 

1A0-1A3 

UNUSED 




69H 

1A4-1A7 

UNUSED 




6AH 

1A8-1AB 

UNUSED 




6BH 

1AC-1AF 

UNUSED 




6CH 

1B0-1B3 

UNUSED 



Also resume system vedor 

6DH 

1B4-1B7 

UNUSED 




6EH 

1BB-1BB 

UNUSED 




6FH 

1BC-1BF 

UNUSED 




70H 

1C0-1C3 

PC: RESERVED 

AT/PS2:IRQ8 real time dock 

AT BIOS 

RTC_INT 

IRQ8 

71H 

1C4-1C7 

PC:RESERVED 

AT/PS2;IRQ9 redirected to IRQ2 

AT BIOS 

RE.DIRECT 

IRQ9 

72H 

1C8-1CB 

PC:RESERVED 

AT/PS2:IRQ10 

AT BIOS 

Dll 

IRQ10 

73H 

1CC-1CF 

PC:RESERVED 

AT/PS2:IRQ11 

AT BIOS 

Dll 

IRQ11 

74H 

IDO-103 

PC;RESERVED 

AT/PS2:IRQ12 

AT BIOS 

Dll 

IRQ12 

75H 

1D4-1D7 

PC:RESERVED 

AT/PS2:IRQ13.80287 

AT BIOS 

INT_287 

IRQ13 

76H 

1D8-1DB 

PC:RESERVED 

AT/PS2; fixed disk controller 

AT BIOS 

Dll 

IRQ14 

77H 

1DC-1DF 

PC:RESERVED 

AT/PS2:IRQ15 

AT BIOS 

Dll 

IRQ15 

78H-7FH 

1E0-1FF 

NOT USED 




80H-85H 

200-217 

RESERVED FOR BASIC 




86H-F0H 

218-3C3 

Used bv BASIC 




F1H-FFH 

3C4-3FF 

NOT USED 





Source: IBM PC/XT Technical Reference. Section 2 (see BIOS listings or page 2-4 of old XT manual for summary) 

IBM PC/AT Technical Reference, Section 5 (see pages 5-5 and 5-6 for summary) 

IBM DOS 3.3 Technical Reference, pages 6-13 through 6-33 
IBM PS/2 and PC BIOS Interface Technical Reference, page 2-3 
Microsoft MS-DOS 5.0 Programmer's Reference, pages 107 through 109 

See Alto: 4.001. BIOS Services Summary 

5.001. DOS Interrupt Usage by Version 

5.066. INT 33H, Mouse Functions Summary 

5.120. INT 67H, Expanded Memory Manager Functions Summary 
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7.006. PC POST (DIAGNOSTICS) ERROR CODES 


Location of Error/Descrlptlon 



Source: 


Upgrading and Repairing PCs (Que), pages 557 through 556 
PC Configuration Handbook, 2nd Edition (Bantam), pages 68 through 69 









































































Motherboard Jumpers and Switches 


7.007. PC POST MEMORY ERROR CODES 


Error Code a 

It ADoeara tor Machine 

per 

PC2* 

xr 


Failed Chip Is Located In 

OOxx 

Oxxx 




04xx 

Ixxx 

Ixxxx 

BiTnTfWWHTl 


08xx 

2xxx 

2XXXX 


Svstem board, bank 2 

OCxx 

3xxx 

3XXXX 



WIiTn'f 













Kli WVilfl 






512K expansion option 2 









EB5313033333 





KTiwiTKRirm 



*xx-00 for leftmost chip, then 01, 02, 04, 08,10, 20, 40, and 80 proceeding to the right. 
fxxxx.OlOO for leftmost chip, then 0200, 0400, 0800,1000, 2000, 4000, 8000, 0000 for banks 0 and 2. 
xxxx^OOOl for leftmost chip, then 0002, 0004, 0008, 0010, 0020, 0040, 0080, 0200 for banks 1 and 3. 

Note: Bank 0 Is the topmost looking down from the front; bank 3 Is the bottommost. 

Source: PC Configuration Handbook, 2nd Edition (Bantam), pages 266 through 267 


7.008. PC SYSTEM BOARD SWITCH SETTINGS 


For Switch 1 _ 

Switch Number Function 

_1_ Number of drives _ 

_2_ Not used (PCI) _ 

3 & 4 Memory on system board 


5&6 Display adapter 


7& 8 Floppy drives 


_ Settings _ 

ON=drlves Installed: OFF=no drives (see switch 7/8) 

Must be ON (PCI) _ 

ON ON - 16K (PCI) or 64K (PC2) 

OFF ON - 32K (PCI) or 128K (PC2) 

ON OFF - 48K (PCI) or 192K (PC2) 

OFF OFF = 64K (PCI) or 256K (PC2) _ 

ON ON > no adapter 
OFF ON - CGA, 40-columns 
ON OFF * CGA, 80 columns 

OFF OFF = MPA, or more than one adapter _ 

ON ON > 1 drive 
OFF ON = 2 drives 
ON OFF - 3 drives 

OFF OFF = 4 drives _ 


For Switch 2 


Switch Number 

Function 

Settings 

1 through 5 

6-8 

Memory Installed 

NOT USED 

ON ON ON ON ON-16-64K* 

OFF ON ON ON ON = 96Kt 

ON OFF ON ON ON-128Kt 

OFF OFF ON ON ON = 160Kt 

ON ON OFF ON ON - 192Kt 

OFF ON OFF ON ON = 224Kt 

ON OFF OFF ON ON - 256Kt 

OFF OFF OFF ON ON - 288Kt 

ON ON ON OFF ON = 320Kt 

OFF ON ON OFF ON = 352Kt 

ON OFF ON OFF ON * 384Kt 

OFF OFF ON OFF ON - 416Kt 

ON ON OFF OFF ON - 448Kt 

OFF ON OFF OFF ON - 480Kt 

ON OFF OFF OFF ON * 512Kt 

OFF OFF OFF OFF ON - 544Kt 

ON ON ON ON OFF - 576Kt 

OFF ON ON ON OFF - 608Kt 

ON OFF ON ON OFF - 640Kt 

Must be OFF fswitch 7 resen/ed for 8087 on PC2) 


‘SW1 switches 3 & 4 control total memory. 
tSWI switches 3 & 4 should be OFF. 

Source: IBM PC Guide to Operations, pages Options 6 through 24 

7.009. XT System Board Switch Settings 


See Also: 
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7.013. AT 84 KEY KEYBOARD NUMBERS AND SCAN CODES (continued) 


Kev Number 

Hex Scan Code 

Base Case 

Uppercase 

92 

4B 

Kevoad 4 

Left Arrow 

93 

4F 

Kevoad 1 

End 

95 

45 

Num Lock 
(suDoressed) 

Suppressed 

96 

48 

Kevoad 8 

Uo Arrow 

97 

4C 

Kevoad 5 

Suooressed 

98 

50 

Kevoad 2 

Down Arrow 

99 

52 

- 

Ins 

100 

46 

Scroll Lock 
(suooressed) 

Suppressed 

101 

49 

Kevoad 9 

Paae Uo 

102 

4D 

Kevoad 6 

RIaht Arrow 

103 

51 

Kevoad 3 

Paae Down 

104 

53 

Kevoad. 

Delete 

105¥ 

54 

Svs Rea 


106¥ 

Not documented 

Kevoad * 

Prt Sc 

107¥ 

4A 

Kevoad - 


108¥ 

4E 

Kevoad + 



VThe base case and uppercase of keys 105 through 108 differ in the source. The base case 
and uppercase used in this tabie are shown on the U.S. Engiish keyboard diagram (page 4-33). 

Note: • Some key numbers and scan-code numbers are missing because they are reserved by iBM. 

• Suppressed indicates the key combination is not passed by the keyboard routine in BiOS. 

Source: IBM PC/AT Technical Reference, pages 1 -44 through 1 -46.4, 4-18 through 4-20, and 4-33 

See Also: 1.21. ASCII Character Set 

1.23. IBM Keyboard Extended Function Codes 
7.012. PC 83-Key Keyboard Numbers and Scan Codes 
7.014. AT 101/102-Key Keyboard Numbers and Scan Codes 
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7 . 0 U. AT 101 / 102 -KEY KEYBOARD NUMBERS AND SCAN CODES (continued) 


Kev Number 

Hex Scan Code 


UoDercase 

83 

E0.48 



84 




85 




86 


PaDn 


89 

E0.4D 

Rloht Arrow 


90 

45,C5 

Num Lock 
(suDoressed) 

Suppressed 

91 

47 

Kevoad 7 

Home 

92 

4B 

Kevoad 4 

Left Arrow 

93 

4F 

Kevoad 1 

End 

95 

E0.35 

Kevoad/ 

Kevoad/ 

96 

48 

Kevoad 8 

Uo Arrow 

97 

4C 

Kevoad 5 


98 

50 

Kevoad 2 

Down Arrow 

99 

52 

Kevoad 0 

Ins 

100 

E0.37 

Kevoad * 

Kevoad * 

101 

49 

Kevoad 9 

Paoe Uo 

102 

4D 

Kevoad 6 

Rloht Arrow 

103 

51 

Kevoad 3 

Paoe Down 

104 

53 

Kevoad. 

Delete 

105 

4A 

Kevoad- 

Kevoad - 

106 

4E 

Kevoad 

Kevoad + 

108 

E0.1C 

Kevoad Enter 

Kevoad Enter 

110 

01 

Esc 

Esc 

112 

3B 

FI 


113 

3C 

F2 


114 

3D 

F3 


115 

3E 

F4 


116 

3F 

F5 


117 

40 

F6 


118 

41 

F7 


119 

42 

F8 


120 

43 

F9 


121 

44 

F10 


122 

D9 

F11 


123 

DA 

F12 


124 

2A.37 

Print Screen 


125 

46 

Scroll Lock 


126 

1D.E0.45.E0.C5.9D 

Pause 



tOnly applicable to non-U.S. keyboards. Actual characters vary depending on the country of the keyboard. 

Note: • Some key numbers and scan-code numbers are missing because they are reserved by IBM. 

• Suppressed Indicates the key combination Is not passed by the keyboard routine In BIOS. 

Source: IBM PC/AT Technical Reference, pages 1 -45 through 1 -46.4, and 4-65 through 4-68 

See Also: 1.21. ASCII Character Set 

1.22. IBM ASCII Character Set 
7.012. PC 83-Key Keyboard Numbers and Scan Codes 
7.013. AT 84-Key Keyboard Numbers and Scan Codes 
7.015. PS/2 Keyboard Numbers and Scan Codes 
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7 . 01 S. PS/2 KEYBOARD NUMBERS AND SCAN CODES (continued) 



Sef 1 Make/Break 

Set 2 Make/Break 

M Mll'lll i| II !IMI 



92 

4B/CB 

6B / FO 6B 

6B / FO 6B 



93 


69 / FO 69 

69 / FO 69 



95 



77 / FO 77 


1 - 

96 

48/C8 

75 / FO 75 

75 / FO 75 


BTidEnBi 

97 

4C/CC 

73 / FO 73 

73 / FO 73 



98 

50/DO 

72 / FO 72 

72 / FO 72 


liBffnroTBWl 

99 

52/D2 

70 / FO 70 

70 / FO 70 



100 

37/B7 

7C/F0 7C 

7E/F0 7E 



101 

49/C9 

7D / FO 7D 

7D/F0 7D 



102 

4D/CD 

74 / FO 74 

74 / FO 74 

Keypad 6 


103 

51 /D1 

7A/F0 7A 

7A/F0 7A 



104 

53/D3 

71 / FO 71 

71 / FO 71 



105 

4A/CA 

7B/F0 7B 

84 / FO 84 

Keypad - 


106 

4E/CE 

79 / FO 79 

7C / FO 7C 


+ 

108 

EO 1C/E0 9C 

EO 5A/E0 FO 5A 

79 / FO 79 

Keypad Enter 

Keypad Enter 

110 

01 /81 

76 / FO 76 

08 / FO 08 

Esc 

Esc 

112 

3B/BB 

05 / FO 05 

07 / FO 07 

FI 


113 

3C/BC 

06 / FO 06 

OF / FO OF 

F2 


114 

3D/BD 

04 / FO 04 

17/FO 17 

F3 


115 

3E/BE 

OC / FO OC 

1F/F01F 

F4 


116 

3F/BF 

03 / FO 03 

27 / FO 27 

F5 


117 

40/CO 

OB/FO OB 

2F / FO 2F 

F6 


118 

41 / Cl 

83 / FO 83 

37 / FO 37 

F7 


119 

42/C2 


3F / FO 3F 

F8 


120 

43/C3 

01 / FO 01 

47 / FO 47 

F9 


121 

44/C4 

09 / FO 09 

4F / FO 4F 

IBElHHHi 

■bhhi 

122 

57/D7 

78 / FO 78 




123 

58/D8 

07/FO 07 

5E / FO 5E 



124 

EO 2A EO 37 / EO B7 EO AA 

E0 12E0 7C /EO FO 7C EO F012 

57 / FO 57 

IIJiWIifcffjHiW 


125 

46/C6 

7E / FO 7E 

5F/F0 5F 




Hill mill 1 IH 

El 14 77 El F014F0 77 

62 / FO 62 

[Pause Break 

_ 


t101-key keyboard only 

VI 02-key keyboard only 

Note: • Some key numbers and scan-code numbers are missing because they are reserved by IBM. 

• In set 1, Shift case adds an EO AA preceding the make code and an EO 2A following the break 
code (for applicable keys only). 

• In set 1, Num Lock case adds an EO 2A preceding the make code and an EO AA following the break 
code (for applicable keys only). 

• In set 2, Shift case adds an EO FO 12 preceding the make code and an EO 12 following the break 
code (for applicable keys only). 

• In set 2, Num Lock case adds an EO 12 preceding the make code and an EO FO 12 following the break 
code (for applicable keys only). 

• Set 2 Is the default set. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 6-30 through 6-46 

IBM PS/2 Model 80 Technical Reference, pages 6-30 through 6-46 

See Also: 1.21. ASCII Character Set 

1.23. IBM Keyboard Extended Function Codes 
7.012. PC 83-Key Keyboard Numbers and Scan Codes 
7.013. AT 84-Key Keyboard Numbers and Scan Codes 
7.014. AT 101/102-Key Keyboard Numbers and Scan Codes 
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7.016. PC AND XT TYPE-AHEAD BUFFER LAYOUT 


Offset 

Lenath 

Name 

Descrlotlon 

0(0) 

word 

Buffer. Head 

Points to next character In buffer 

2(2) 

word 

Buffer_Tall 

Points to next blank soace In buffer 

4f4) 

32 bvtes 

Buffer-Area 

Area used to store keystroke data 


Note: • If Buffer_Head - Buff 0 r_Tall, the buffer Is empty. 

• Two bytes are necessary to store each keystroke, because the 
IBM extended keys (F1-F10, for example) consist of 2-byte 
codes. If the first byte for a keystroke Is nonzero, then It 
represents the ASCII key, and the second byte Is zero. 

If the first byte Is zero, then It represents an extended key, and 
the second byte Indicates the actual key pressed. 

• Two low-memory words store the location of the buffer start 
(at 0040:0080) and one byte past Its end (at 0040:0082). 

• On a standard PC, the keyboard buffer Is usually located at 0040:001 A. 

Source: IBM PC/XT Technical Reference, BIOS Listing, page A-3 (original manuals only) 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 3-5 and 3-10 

See Also: 4.002. BIOS Memory Usage Summary 


7.017. AT KEYBOARD STATUS REGISTER 


7 

6 

5 

4 

3 

2 

1 

0 

Name 

Allowable Values 

✓ 








Parity error 

0=odd parity (no error), 1 seven parity 


✓ 







Receive time out 

0=no error, Ukeyboard did not finish 



✓ 






Transmit time out 

0=no error, 1 ^keyboard did not finish 




✓ 





Inhibit switch 

0=keyboard Inhibited, Unot Inhibited 









Command/data 

0=addressed as port 60H, 1=port 64H 









System flag 

0=reset by power ON, Itself test OK 









Input buffer full 

0=empty, 1 =full 








~ 

Output buffer full 

0=empty, 1 =full 


Note: The status register Is at I/O address 64H. 

Source: IBM PC/AT Technical Reference, pages 1-49 through 1-50 

See Also: 7.018. AT Keyboard I/O Command Summary 

7.019. AT Keyboard Input Port Bit Definitions 
7.020. AT Keyboard Output Port Bit Definitions 
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7.018. AT KEYBOARD I/O COMMAND SUMMARY 


Command Value 

Command Name 

Comments 

~~r~\ 

~6~[ 

~5~] 

4~] 

3 

T1 

1 

0 

20H 

Read keyboard controller 










60H 

Write keyboard controller 

Writes command byte-see bitmap at right 











RESERVED-always 0 

0 










IBM PC compatibility mode 


✓ 









IBM PC mode 



✓ 








Disable keyboard 




✓ 







Inhibit oyerride 





✓ 






System flag 






✓ 





RESERVED-always 0 







0 




Enable output-buffer-full Interrupt 








✓ 

AAH 

Self test 

55H placed In output buffer If successful 









ABH 

Interface test 

Returns code In output buffer as follows: 











No error detected 

0 

0 

0 

0 

0 

0 

0 

0 



Keyboard clock line Is stuck low 

0 

0 

0 

0 

0 

0 

0 

1 



Keyboard clock line Is stuck high 

0 

0 

0 

0 

0 

0 

1 

0 



Keyboard data line Is stuck low 

0 

0 

0 

0 

0 

0 

1 

1 



Keyboard data line Is stuck hloh 

0 

0 

0 

0 

0 

1 

0 

0 

ACH 

Diaanostic dump 

Sends 16 bytes of controller's RAM 









ADH 

Disable keyboard feature 

Sets bit 4 of controller's command byte 









AEH 

Enable keyboard Interface 

Clears bit 4 of controller's command byte 









COM 

Read inout oort 

Reads Inout port, data put In output buffer 









DOH 

Read outout oort 

Reads output port, data put In output buffer 









DIM 

Write output port 

Next byte placed In controller's output port 









EOH 

Read test Inputs 

TO and T1 Inputs placed In outout buffer 









FO-FFH 

Pulse output port 

Bits 0-3 of command determine bits to pulse 










Source: IBM PC/AT Technical Reference, pages 1-51 through 1-54 


7.019. AT KEYBOARD INPUT PORT BIT DEFINITIONS 


Bit Number 


7 

6 

5 

4 

3 

2 

1 

0 

Function 

Allowable Values 

✓ 








Keyboard Inhibit switch 

0=inhibited, 1=not inhibited 


✓ 







Display switch 

0=CGA. 1=MDA 









Manufacturing jumper status 

0=lumper Installed, 1>not installed 









System RAM 

0=512K, 1=256K 









RESERVED 



Source: IBM PC/AT Technical Reference, page 1-55 

See Also: 7.018. AT Keyboard I/O Command Summary 


7.020. AT KEYBOARD OUTPUT PORT BIT DEFINITIONS 


rri 

rri 

rin 

rri 

rri 

rri 

p~| 

rri 

Function 

Allowable Values 

✓ 








Keyboard data output 










Keyboard clock output 










Input buffer empty 

0=butfer full, 1=buffer empty 









Output buffer full 

0=buffer empty, 1=bufferfull 









RESERVED 










Gate A20 










System reset 



Source: IBM PC/AT Technical Reference, page 1 -55 


7.018. AT Keyboard I/O Command Summary 


See Also: 
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7.021. AT KEYBOARD TYPEMATIC RATE DEFINITIONS 


Bit Number 
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7.022. VIDEO ADAPTER MEMORY USAGE AND OUTPUT SPECIFICATIONS 



MDA 

CGA 

EGA 

VGA 

XGA 

Memory Use 

Buffer Address 

BOOOO 

B8000 




Buffer Size 

4K 

16K 

64 K - 256 K 

256 K 

512K-1MB 

Paaes In Buffer 

1 

4 to 8 

Max of 8 

Max of 8 

yarles 

I/O Ports Used 

3B0-3BF 

3D0-3DF 

3B0-3DF 

3B0-3DF 

3B0-3DF 

Output 

Bandwidth 

16.257 MHzt 

14.30 MHz 

14.3 to 16.3 MHz 

28 MHz 

44.9. 25.9 MHz 

Hotiz. Sweep Rate 

18.432 KHzt 

15.75 KHz 

15.710 21.8 KHz 

31.5 KHz 

35.5. 31.5 KHz 

Vert. Sweep Rate 

50 Hzt 

60 Hz 

60 Hz 

50 to 70 Hz 

43.5. 59.9 Hz 

Max. Horiz. Pixels 

720 

640 


720 

1024 

Max. Vert. Pixels 

350 

200 

350 

480 

768 

Character Box Size 

9x14 

8x8 

9x14 or 8x8 

9x16 

8x14 to 1x23 

Actual Character Size 

7x9 

7x7 or 5x7 

7x9 or 7x7 

7x9 

varies 

System 

Accesses CPU 

When not refreshlno 

Anytime 

Anytime 

Anytime 

Anytime 

Data Transfer Rate 

1.6 M/sec 

1.5 M/sec 




Features 

Llaht Pen 

NO 

YES 

YES 

NO 

NO 

Comooslte Out 

NO 

YES 

NO 

NO 

NO 

DIaltal RGB Out 

NO 

YES 

YES 

NO 

NO 

Analoa RGB Out 

NO 

NO 

NO 

YES 

YES 

Direct Video Out 

YES 

YES 

YES 

NO 

NO 

Color Palette 

NONE 

16 colors 

64 colors 

256 K colors 

256 K colors 

Feature Connector 

NO 

NO 

YES 

NO 

NO 

Modulator Connector 

NO 

YES 

NO 

NO 

NO 


*80000 for 32 K, or B8000 for 32 K, or AOOOO for 64 K, or AOOOO for 128 K. Also for the EGA, a 16 K BIOS EGA extension 
module Is mapped to processor address COOOO. 
tWhen used with IBM Monochrome Display 

Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Monochrome Adapter 1 through 7 and Color 

Graphics Monitor Adapter 1 through 13 
IBM PS/2 Model 50 and 60 Technical Reference, pages 4-19 through 4-29 
IBM PS/2 XGA Adapter Interface Technical Reference, pages 1-1 through 1-4 
IBM PS/2 Model 60 Technical Reference, pages 4-19 through 4-29 
IBM PS/2 Display Adapter 8514/A Technical Reference, page 1-4 

"XGA Standard Is Good, But It's Not For Everyone-Yet," PC/Computing, January 1991. page 39 


See Also: 7.026. MDA Memory Map 

7.029. MDA I/O Port Usage 
7.030. CGA Memory Map 
7.033. CGA I/O Port Usage 
7.034. EGA Memory Map 
7.037. EGA I/O Port Usage 
7.038. VGA Memory Map 
7.041. VGA I/O Port Usage 
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7.023. VIDEO MODES SUMMARY 


BIOS Mode DetaUa 




■ESESBH 







40 


16 






16 

1 2J2)_ 



80 


16 




80 


16 

4(4) 



40 


4 

5(5) 



40 


4 

6(6) 



80 


2 

7(7) 

■tj.MM 


80 


Mono 

13(D) 



40 


16 

14(E) 



80 


16 

15(F) 

■HM.I.l 


80 


Mono 

16(10) 



80 


16 

17(11) 



80 


2 

18(12) 



80 


16 

19(13) 

KcfM.lil 


40 


256 

20 (14)t 

Char 

43. 50. or 60 





Adapt 

9r Support 

MDA 

WcfjM 




E^Eil 


ESI 

B^l 

I^I^H 

BS 

✓ 


ESI 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 


✓ 

✓ 



✓ 


✓ 

✓ 



✓ 


✓ 

✓ 



✓ 


✓ 

✓ 



✓ 


✓ 

✓ 




✓ 

✓ 

✓ 





✓ 

✓ 




✓ 

✓ 







✓ 


*720x400 on VGA 

tVirtual resolution is 1056 by 200, 350, or 400 scan lines. Each character is 8 pixels wide. 

Character height depends on font used. 

VXGA supports all VGA modes, but only works on 386 or 486 machines. 

Note: * EGA figures assume it has a full 256K of RAM. 

• Modes 8-12 are used by PCjr only. 

• The default XGA mode is VGA. XGA also supports special non-BIOS modes via the 
HSMODE function, with the following new modes available: 


Mode 

Screen Size 

Cell Size 

Rows 

Cols 

0 

1024x768 

12x20 

38 

85 

1 

640x480 

8x14 

34 

80 

2 

1024x768 

8x14 

54 

128 

3 

1024x768 

7x15 

51 

146 


Source: IBM PS/2 Model 30 Technical Reference, page 1 -39 

IBM PS/2 Model 50 and 60 Technical Reference, page 4-27 

IBM PS/2 XGA Adapter Interface Technical Reference, page 3-35 

IBM PS/2 Model 80 Technical Reference, page 4-27 

XGA Video Subsystem Hardware Users Guide, pages 1,126, and 134 

"XGA: A New Graphics Standard," Byte, February 1991, pages 285 through 290 


7.024. VIDEO CHARACTER FONT SIZES 


BIOS Mode _ __ Character Box Size 


Modem 

Rows 

Co/s 

Colors 

0 

25 

40 

16 

1 

25 

40 

16 

2 

25 

60 

16 

3 

25 

80 

16 

7 

25 

60 

Mono 

20 (141* 

43. 50. or 60 

132 



*Mode 20 (14H) is a VGA extension. 


MDA 

CGA 

EGA 

MCGA 

VGA 


8x6 

8x14 

8x16 

9x16 


8x6 

8x14 

8x16 

9x16 


8x8 

8x14 

6x16 

9x16 


8x8 

8x14 

8x16 

9x16 

9x14 


9x14 


9x16 


Version: Applies to text modes 0-3 and 7 only. 

Note: XGA emulates VGA for text modes or uses 132-column text mode (a VGA extension) for higher resolution. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-27 

IBM PS/2 Model 80 Technical Reference, page 4-27 
IBM PS/2 and PC BIOS Interface Technical Reference, page 2-13 
IBM PS/2 XGA Adapter Interface Technical Reference, page 1-1 
XGA Video Subsystem Hardware Users Guide, pages 1,126, and 134 
"XGA: A New Graphics Standard," Byte, February 1991, pages 285 through 290 

See Also: 7.027. MOA Character Box 

7.031. CGA Character Box 
7.035. EGA Character Box 
7.039. VGA Character Box 
7.042. XGA Character Boxes 
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7.025. VIDEO MONITOR USAGE SUMMARY 



MDA 

CGA 

EGA 

MCGA 

VGA 

XGA 

CanUseB/WTV 

NO 

MARGINAL 

NO 

NO 

NO 

NO 

Can Use B/W Comoosite Monitor 

NO 

YES 

NO 

NO 

NO 

NO 

Can Use IBM Monochrome Monitor 

OPTIMUM 

NO 

YES 

NO 

NO 

NO 

Can Use Color TV 

NO 

MARGINAL 

NO 

NO 

NO 

NO 

Can Use Comoosite Coior Monitor 

NO 

MARGINAL 

NO 

NO 

NO 

NO 

Can Use Diaital RGB Monitor 

NO 

OPTIMUM 

OPTIMUM 

NO 

NO 

NO 

Can Use Anaioa RGB Monitor 

NO 

NO 

NO 

OPTIMUM 

OPTIMUM 

OPTIMUM 


Note: * Optimum Indicates monitor for which display adapter was designed. 

• Marginal indicates monitor will work, but results will not be high-quality. 


7.026. MDA MEMORY MAP 


For Alphanumeric Text Display (Mode 7): 


Data stored as follows: 


A000:0000 

Upper-left 

comer 


Lower-right 




corner 

B000:0FA0 

MEMORY NOT USED 


Even byte is character code. 

Odd byte is attribute for character. 


Buffer End 
B000:0F9F 

BOOOiOFFF 


Up to seven additional pages follow sequentially, using memory through B000:7FFF. 

Source: IBM Options and Adapters Technical Reference. Vol. 2, page Monochrome Adapter 6 

See Also: 7.022. Video Adapter Memory Usage and Output Specifications 

7.023. Video Modes Summary 
7.028. MDA Character Attributes 



Character Is a 7x9 pixel area In a 9x14 pixel box. 

X - pixels set for a typical character "A" 

• > pixels set for default cursor 


Source: IBM Options and Adaptors Technical Reference, Vol. 2, page Monochrome Adapter 2 


See Aleo: 7.024. Video Character Font Sizes 
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7.028. MDA CHARACTER ATTRIBUTES 


[T 

6 

5 ^ 

a 

O 



O 

Function 


D 




1 




Blink 

0-no blink. 1-blink 

■ 

i 

i 

B 

■ 

■ 

■ 

■ 

Background 

000-black background 

111 -white background 





✓ 




Intensity 


1 

1 

1 

1 

1 

1 

1 

1 

Foreground 

000-black character 

001-underline 

111 -white character 


Note: Invisible characters are created by placing a character on a background of the same 

color (e.g., white on white). 

Source: IBM Options and Adapters TechnIcfU Reference, Vol. 2, page Monochrome Adapter 6 

See Also: 7.032. CGA Character Attributes 

7.036. EGA Character Attributes 

7.040. VGA Character Attributes 

7.043. XGA Character Attributes 


7.029. MDA I/O PORT USAGE 





■cuiiiii 

NOT USED 



NOT USED 



NOT USED 


■cliMZl 

NOT USED 


El^Eia 

6845 Index reolster 



6845 data register 


■curazi 

NOT USED 



NOT USED 


3B8H 

CRT control port 1 

Bit 0 = -t-high resolution mode 

Bit 1 = NOT USED 

Bit 2 - NOT USED 

Bit 3 - -t-video enable 

Bit 4 = NOT USED 

Bit 5 - -fenable blink 

Bit 6 - NOT USED 

Bit 7 = NOT USED 

3B9H 

RESERVED 


3BAH 

CRT status Port 

Bit 0 - -fhorizontal drive 

Bit 1 - RESERVED 

Bit 2 = RESERVED 

Bit 3 = -t-black/white video 

3BBH 

RESERVED 


3BCH 

Parallel data port 


3BDH 

Parallel status port 


3BEH 

Parallel control port 


3BFH 

NOT USED 



‘See 7.086. Printer Adapter I/O Port Usage. 

Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Monochrome Adapter 7 and 8 

7.033. CGA I/O Port Usage 
7.037. EGA I/O Port Usage 
7.086. Printer Adapter I/O Port Usage 


See Also: 
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7.030. CGA MEMORY MAP 

For Alphanumeric Text Display (modes 0-3): 


Buffer Start; _ 

B000;8000 I Upper-left 


Text data stored as follows: Even byte is character code. 

-I- Odd byte is at tribute lor character. 


comer of first page 


Lower-right 
corner of first oaoel 


Buffer End: 

B000:8F9F for modes 2&3 
B000;87CF for modes 0&1 


Up to eight consecutive pages in modes 0 and 1, four consecutive pages in modes 2 and 3 

For Medium Resolution Graphics Display (320x200 all points addressable, modes 4 and 5): 


Buffer Start: 
B000:8000 


B000:9F40 

B000:A000 


Data stored as follows: 


Upper-left 

comer of even scans (0. 2. 4...198) 


Each pixel is two bits long. 

Highest numbered pixel is LO two bits.t 
Color of Pixel is determined by 2-bit value. 


Lower-right 
corner of even scansi 


MEMORY NOT USED 


Upper-left 

Icorner of odd scans (1.3,5...199) 


Lower-right 
corner of odd scans 


MEMORY NOT USED 


Buffer End: 
B000:9F3F 


Buffer End: 
B000:BF3F 


B000:BFFF 

(Continued) 
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7.030. CGA MEMORY MAP (continued) 


For High Resolution Graphics Display (640x200 all points addressable, mode 6): 


Buffer Start: 
6000:8000 


B000:9F40 

B000:A000 


B000:BF40 


Data stored as follows: 


Upper-left 

Icomer of even scans (0, 2. 4...198) 


Each pixel is one bit long. 

Highest numbered pixel is LO bit in byte.t 
Pixel has no c olor (is monochromatic). 


Lower-right 
corner of even scansi 


MEMORY NOT USED 


Upper-left 

corner of odd scans (1,3,5...199) 


Lower-right 
corner of odd scansi 


MEMORY NOT USED 


B000:9F3F 

B000:9FFF 


Buffer End: 
B000:BF3F 


fin other words, the highest numbered pixel goes into the lowest bit (or bits), and the 
lowest numbered pixel goes into the highest bit (or bits). 

For example: 

-The first byte in medium resolution: 


Bit Number 

1 7 

1 6 

5 1 


3 1 

2 

110 1 

Pixel Number 

1 1 


2 

ZI 

3 

1 

4 1 

-The first byte in high resolution: 








Bit Number 

1 7 

1 6| 

5 1 

4 1 

3 1 

2 1 

1 1 01 

Pixel Number 

1 1 

1 2 

3 1 


5 1 

6. 

7 1 sl 


Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Color/Graphics Monitor Adapter 

1 through 11 

See Also: 7.022. Video Adapter Memory Usage and Output Specifications 

7.032. CGA Character Attributes 
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7.031. CGA CHARACTER BOX 



Character Is a 7x7 pixel area In an 6x8 pixel box.* 

X - pixels set for a typical character "A" 

• - pixels set for default cursor 


*Optlonally, If Jumper P3 Inserted, character Is 5x7 pixel area In 8x8 box. 

Source: IBM Options and Adaptors Technical Reference Vol. 2, pages Color/Graphics Monitor Adapter 5 through 8 

See Also: 7.024. Video Character Font Sizes 


7.032. CGA CHARACTER ATTRIBUTES 


7 

6 

5 

4 

3 

2 

1 


Function 

Allowable Values 

✓ 








Blink 

0=no blink, 1=bllnk 


✓ 

✓ 

✓ 





Background 

OOO^black 

OOUblue 

010=green 

011=cyan 

100>:red 

101-magenta 

110=brown 

111-whlte 









Intensity 

0=normal, 1=high Intensity 






~7 



Foreground 

000-black gray with Intensity on 

001 -blue light blue with Intensity on 

010-green light green with Intensity on 

011 -cyan light cyan with Intensity on 

100-r^ light r^ with Intensity on 

101 -magenta light magenta with Intensity on 

110-brown yellow with Intensity on 

111 -white bright white with intensity on 


Note: Invisible characters are created by placing a character on a background of the same color (e.g., white on white). 

Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Color/Graphics Monitor Adapter 6 through 8 

See Also: 7.028. MDA Character Attributes 

7.036. EGA Character Attributes 
7.040. VGA Character Attributes 
7.043. XGA Character Attributes 




Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.033. CGA I/O PORT USAGE 


Function I 7 I 



\3DA Status register (D1) 


3DB Clear light pen latch 
3DC Preset light pen latch 

3DD RESERVED _ 

3DE RESERVED _ 

3DF I RESERVED ~ 

*See 7.114.6845 Registers. 


NOT USED 

0-bllnk disabled, 1-blink enabled 
1-640x200 graphics mode 
O-vkJeo signal disabled, 1-video signal enabled 
0-color enabled, 1 -monochrome (black and white) signal 
0-text mode, 1 -320x200 graphics mode 
✓ 0-40x25 text mode. 1-60x25 text mode 


NOT USED 

Active color set; O-red/green/brown, 1-cyan/magenta/Whlte 
Intense colors In graphics, background colors In text mode 

Intense border In 40x25 text background In 320x200 graphics, foreground In 640x200 graphics 
Red border In 40x25 text background In 320x200 graphics, foreground In 640x200 graphics 
Green border In 40x25 text background In 320x200 graphics, foreground In 640x200 graphics 
Blue border In 40x25 text, background In 320x200 graphics, foreground in 640x200 graphics 


NOT USED 

0-not In retrace, 1-In vertical retrace mode 
0-llght pen switch Is ON, 1-light pen switch Is OFF 
0-no trigger, 1-poslttves|olng edge from light pen has set trigger 
✓ 0=do not use memory, 1-memory may be accessed without Interfering with display_ 


IBM Options and Adapters Technical Reference Vol. 2, pages Color/Graphics Monitor Adapter 15 through 21 

7.029. MDA I/O Port Usage 
7.037. EGA I/O Port Usage 


7.034. EGA MEMORY MAP 


For Alphanumeric Text Display (modes 0-3): 


Buffer Start: _[_ 

6000:8000 [Upper-left 

corner of first page 


Text data stored as follows: Even byte is character code. 

I _Odd byte is attribute for character. 


Lower-right 
corner of first paoel 


Buffer End: 

B000:8F9F for modes 2&3 
B000:87CF for modes 0&1 


Up to eight consecutive pages in modes 0 and 1, four consecutive pages in modes 2 and 3 


(Continued) 
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7.034. EGA MEMORY MAP (continued) 


For Medium Resolution Graphics Display (320x200 all points addressable, modes 4 and 5): 


Buffer Start: 
6000:8000 


B000:9F40 

B000:A000 


B000:BF40 


Data stored as follows: 


Each pixel is two bits long. 

Highest numbered pixel is LO two bits.f 


Upper-left 

Icomerof even scans (0, 2, 4...198) 


Color of pixel 


is determined by 2-bit value. 


Lower-right 
corner of even scansi 


MEMORY NOT USED 


Upper-left 

comer of odd scans (1,3,5...199) 


Lower-right 
comer of odd scansi 


MEMORY NOT USED 


B000:9F3F 

B000:9FFF 


Buffer End: 
B000:BF3F 


For High Resolution Graphics Display (640x200 all points addressable, mode 6): 


Data stored as follows: 


Buffer Start: 
6000:8000 


Upper-left 

Icorner of even scans (0. 2, 4...198) 


B000:9F40 

B000:A000 


Each pixel is one bit long. 

Highest numbered pixel is LO bit in byte.t 
Pixel has no co lor (is monochromatic). 


Lower-right 
corner of even scansi 


MEMORY NOT USED 


Upper-left 

Icomerof odd scans (1,3,5...199) 


Lower-right 
corner of odd scansi 


MEMORY NOT USED 


B000:9F3F 

B000:9FFF 


Buffer End: 
B000:BF3F 


B000:BFFF 

(Continued) 
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Section 7: Motherboards, Keyboards. Video Adapters, Peripherals, and Chips 


7.034. EGA MEMORY MAP (continued) 

For Alphanumeric Text Display (mode 7): 

Data stored as follows: 


Buffer Start: 
A000:0000 


Upper-left 
I corner 


Even byte is character code. 

Odd byte is attribute for character. 


Lower-right 

cornerl 


MEMORY NOT USED 


4000 bytes 


Page 1 


Buffer End 
B000:0F9F 


Up to seven additional pages follow sequentially, using memory through B000:7FFF. 


For Medium Resolution Graphics Display (320x200 all points addressable, mode 13 (D)): 
Data stored as follows: 

I 

Buffer Start: 


Pixels are stored in four 8K memory "planes." 
Highest numbered pixel is LO bit in byte.t 


A000:0000 

Upper-left 



corner 

Lower-right 



corner 

A000:1F40 

MEMORY NOT USED 


8000 bytes 


Page 1 


Buffer End 
A000:1F3F 


Up to three additional tables follow sequentially, using memory A000:7FFF. 


For High Resolution Graphics Display (640x200 all points addressable, mode 14 (E)): 
Data stored as follows: 


Pixels are stored in four 16K memory "planes." 
Highest numbered pixel is LO bit in byte.t 


A000:0000 

Upper-left 

comer 

Lower-right 



corner 

A000:3E80 

MEMORY NOT USED 


Pixel color is determined by ni 


ibble value from each of the fo ur planes. 


Up to three additional tables follow sequentially, using memory through A000:FFFF. 


Page 1 


Buffer End 
A000:3E7F 


(Continued) 
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7.034. EGA MEMORY MAP (continued) 

For High Resolution Graphics Display (640x350 all points addressable, mode IS (F)): 


Buffer Start; 
A000:0000 


A000:6D60 


I Upper-left 
comer 


Data stored as follows: Pixels are stored in four 32K memory "planes." 

Highest numbered pixel is LO bit in byte.t 

-I-Pixel attribu te is determined by nibble value from each of th e four planes. 


Lower-right 

cornerl 


MEMORY NOT USED 


Page 1 


Buffer End 
A000:6D5F 


Up to one additional page follows, using memory through A000:FFFF. 


For High Resolution Graphics Display (640x350 all points addressable, mode 16 (10)): 


Buffer Start: 
A000:0000 


A000:6D60 


Data stored as follows: Pixels are stored in four 32K memory "planes." 

I Highest numbered pixel is LO bit in byte.f 


1 Pixel color is 

etermined bv n 

bble value from 

5ach of the four planes. 

Upper-left 

comer 

Lower-right 

corner 

28,00 

0 bytes 3 

!K P 

ige 1 

Buffer End 
A000;6D5F 

A000;8000 

MEMORY NOT USED 



Up to one additional page follows, using memory through A000:FFFF. 

tin other words, the highest numbered pixel goes into the lowest bit (or bits), and 
the lowest numbered pixel goes into the highest bit (or bits). 

For example: 

-The first byte in medium resolution; 


Bit Number I 7 | 

6 1 

5 1 

mr 

3 1 

2 1 

110 1 

Pixel Number \ 1 

1 

2 


3 

1 

4 1 

-The first byte in high resolution: 

Bit Number 7 | 

6 1 

5 1 

4 

3 1 

2 

110 1 

Pixel Number 1 I 

2 1 

3 1 

4 1 

5 1 

6 1 

7 1 8| 


Note: When in purely EGA modes, memory organization is four planes of either 16K or 64K, 

and the use and definition of "pages" is up to the programmer. 

Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Color/Graphics Monitor Adapter, pages l through 34 

IBM PS/2 Model 80 Technical Reference, pages 4-34 through 4-55 

See Also: 7.022. Video Adapter Memory Usage and Output Specifications 

7.036. EGA Character Attributes 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.035. EGA CHARACTER BOX 



Character Is a 7x9 pixel area In a 9x14 pixel box. 

X - pixels set for a typical character ”A" 

• - pixels set for default cursor 


Character Is a 7x7 pixel area In an 8x8 pixel box. 

X ■ pixels set for a typical character "A” 

• - pixels set for default cursor 


Source: IBM Options and Adapters Technical Reference, Vol. 2, page Color/Graphics Monitor Adapter, 

pages 7 through 8 

IBM PS/2 Model 80 Technical Reference, page 4-27 
See Also: 7.024. Video Character Font Sizes 


7.036. EGA CHARACTER ATTRIBUTES 


Fo 

rTe 


mot 

les 



7 

6 

5 

4 

3 

2 


0 

Function 

Allowable Values 

✓ 








Blink 

0=no blink. 1-blink 


✓ 

✓ 

✓ 





Background 

000-black 

001-blue 

010-green 
oil -cyan 

100- red 

101- magenta 

110- brown 

111- whlte 





✓ 




Intensity 

0-normal, 1 -hlph Intensity 






✓ 

✓ 

✓ 

Foreground 

000-black gray with Intensity on 

001 -blue light blue with Intensity on 

010-green light green with Intensity on 

011 -cyan light cyan with Intensity on 

100-red light red with Intensity on 

101 -magenta light magenta with Intensity on 

110-brown yellow with Intensity on 

111 -white bright white with Intensity on 

FO! 

Te 


not 


_ 

7 

6_ 

_5_ 

4_ 

3_ 

2 

1 

0 

Function 

Allowable Values 

✓ 








Blink 

0-no blink. 1-blink 


"✓ 

V 

V 





Background 

000-black 

111-whlte 





□ 




Intensity 

0-normal, 1 -high intensity 






✓ 


✓ 

Foreground 

000-black gray with intensity on 

001-underline 

111 -white bright white with Intensity on 


(Continued) 
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7.036. EQA CHARACTER ATTRIBUTES (continued) 


3 

2 

1 

0 

Function 


0 


0 

Black character 


0 


1 

White character 


1 


0 

Blinkina white character 


1 


1 

Intense white character 


Formodee 13,14, and 16: 


P 

xel Pla 

rre 

3 

2 

1 

0 

Function 




X 

Blue Dixel comoonent 



X 


Green oixel comoonent 





Red oixel comoonent 

X 




Intensity oixel comoonent 


Note: Invisible characters In modes 0-3 and 7 are created by placing a character on a 

background of the same color (e.g., white on white). 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-30 through 4-33 and 4-38 

IBM PS/2 Model 80 Technical Reference, pages 4-30 through 4-33 and 4-38 

See Also: 7.028. MDA Character Attributes 

7.032. CGA Character Attributes 
7.040. VGA Character Attributes 


7.037. EGA I/O PORT USAGE 


Realster Name 

Realster Type 

RAN 

Mono 

Color 

Either 

Miscellaneous outout 

General 

W 



3C2H 

Miscellaneous outout 

General 

R 



3CCH 

Inout status realster 0 

General 

R 



3C2H 

Inout status realster 1 

General 

R 

3BAH 

3DAH 


Feature control realster 

General 

W 

3BAH 

3DAH 


Feature control realster 

General 

R 



3CAH 

Video subsystem enable 

General 

RW 



3C3H 

Address realster 

Attribute 

RW 



3C0H 

Other attribute realster 

Attribute 

W 



3C0H 

Other attribute realster 

Attribute 

R 



3C1H 

Index realster 

CRT controller 

RW 

3B4H 

3D4H 


Other CRT controller realsters 

CRT controller 

RW 

3B5H 

3D5H 


Address realster 

Seauencer 

RW 



3C4H 

Other seauencer realster 

Seauencer 

RW 



3C5H 

Address realster 

Graohics 

RW 



3CEH 

Other araohics realster 

Graohics 

RW 



3CFH 


Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-58 through 4-59 

See Also: 7.041. VGA I/O Port Usage 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.038. VGA MEMORY MAP 

For Alphanumeric Text Display (modes 0-3): 


Text data stored as follows: Even byte is character code. 


B000:8000 

Upper-left 
corner of first page 

Lower-right 



corner of first oaae 


Buffer End: 

B000:8F9F for modes 2&3 
B000:87CF for modes 0&1 

Up to eight consecutive pages in modes 0 and 1: four consecutive pages in modes 2 and 3 


For Medium Resolution Graphics Display (320x200 all points addressable, modes 4 and 5): 


Buffer Start: 
B000:8000 


B000:9F40 

BOOO:AOOO 


B000:BF40 


Data stored as follows: 


Each pixel is two bits long. 

Highest numbered pixel is LO two bits.! 


Upper-left 

Icorner of even scans (0, 2, 4...198) 


Color of pixel 


is determined by 2-bit value. 


Lower-right 
corner of even scansi 


MEMORY NOT USED 


Upper-left 

Icorner of odd scans (1,3,5...199) 


Lower-right 
corner of odd scansi 


MEMORY NOT USED 


B000:9F3F 

B000:9FFF 


Buffer End: 
B000:BF3F 


(Continued) 
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7.038. VGA MEMORY MAP (continued) 

For High Resolution Graphics Display (640x200 all points addressable, mode 6): 


Data stored as follows: 

Buffer Start: _|__ 

0000:8000 I Upper-left 

comer of even scans (0, 2, 4...198) 


Each pixel is one bit long. 

Highest numbered pixel is LO bit in byte.t 
Pixel has no co lor (is monochromatic). 


Lower-right 

corner of even scansi B000:9F3F 


MEMORY NOT USED 


B000:A000 Upper-left 

comer of odd scans (1,3,5...199) 


Lower-right Buffer End: 

corner of odd scansi B000:BF3F 


MEMORY NOT USED 


For Alphanumeric Text Display (mode 7): 


Buffer Start: 

A000:0000 I Upper-left 


Even byte is character code. 

Odd byte is attribute for character. 



Up to seven additional pages follow sequentially, using memory through B000:7FFF. 


(Continued) 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.038. VGA MEMORY MAP (continued) 

For Medium Resolution Graphics Display (320x200 all points addressable, mode 13 (D)): 


Data stored as follows: 


Pixels are stored in four 8K memory "planes." 
Highest numbered pixel is LO bit in byte.f 


A000:0000 

Upper-left 

corner 

Lower-right 



corner 

A000:1F40 

MEMORY NOT USED 


8000 bytes 


Up to three additional tables follow sequentially, using memory through A000:7FFF. 


Buffer End 
A000;1F3F 


For High Resolution Graphics Display (640x200 all points addressable, mode 14 (E)): 
Data stored as follows: 


Buffer Start: 
A000:0000 


A000:3E80 


Upper-left 

corner 


Pixels are stored in four 16K memory "planes." 

Highest numbered pixel is LO bit in byte.f 

Pixel color is determined by nibble value from each of the fou r planes. 


Lower-right 

corner 


MEMORY NOT USED 


16,000 bytes 


Page 1 


Buffer End 
A000:3E7F 


Up to three additional tables follow sequentially, using memory through A000:FFFF. 

For High Resolution Graphics Display (640x350 all points addressable, mode 15 (F)): 


Buffer Start: 

A000:0000 [Upper-left 
corner 


Data stored as follows: Pixels are stored in four 32K memory "planes." 

I Highest numbered pixel is LO bit in byte.f 

J _ Pixel attribute is determined by nibble value frorri each of the four planes. 


Lower-right 

corner! 


MEMORY NOT USED 


28,000 bytes 


age 1 


Buffer End 
A000:6D5F 


Up to one additional table follows, using memory through A000:FFFF. 


(Continued) 
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7.038. VGA MEMORY MAP (continued) 

For High Resolution Graphics Display (640x350 all points addressable, mode 16 (10)): 


Buffer Stan: 

A000:0000 I Upper-left 
comer 


Data stored as follows: Pixels are stored in four 32K memory "planes,” 

Highest numbered pixel is LO bit in byte.t 

-I - Pixel color is determined by nibble value trom each of the fnij r planes. 


28,000 bytes 32K 


MEMORY NOT USED 


Up to one additional table follows, using memory through A000:FFFF. 


For High Resolution Graphics Display (640x480 all points addressable, mode 17(11)): 


Buffer Start: 

A000:0000 I Upper-left 
comer 


Pixels are stored in sequential order. 
Highest numbered pixel is LO bit in byte.f 
No pixel attributes other than ON and OFF. 


38,400 bytes 64K 


MEMORY NOT USED 


For High Resolution Graphics Display (640x480 all points addressable, mode 18 (12)): 


Data stored as follows: 


Pixels are stored in four color "planes." 

Highest numbered pixel is LO bit in byte.f 

Pixel color is determined by nibble value from each of four planes. 


38,400 bytes 64K 


MEMORY NOT USED 


(Continued) 
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Section 7: Motherboards. Keyboards, Video Adapters, Peripherals, and Chips 


7.038. VGA MEMORY MAP (continued) 

For Medium Resolution Graphics Display (320x200 all points addressable, mode 19 (13)): 


Data stored as follows: 


Pixels are stored in consecutive bytes. 

Highest numbered pixel is highest numbered byte. 


A000:0000 

Upper-left 

corner 


Lower-right 




corner 

A000:FA00 

MEMORY NOT USED 


Page 1 


Buffer End 
A000:F9FF 


fin other words, the highest numbered pixel goes into the lowest bit (or bits), and 
the lowest numbered pixel goes into the highest bit (or bits). 

For example: 

-The first byte in medium resolution: 

Bit Number \ 7 I6 | 5 I4 | 3 I2 | 1 I ~0~| 

Pixel Number \ 1 I 2 I 3 I 4 I 

-The first byte in high resolution: 

Bit Number | 7I6 | 5I4 | 3I2 | 1 I0~| 

Pixel Number ll 1213 I4|5 isl? I ~8~l 

Note: When in purely VGA modes, memory organization is four planes of either 16K or 64K, 

and the use and definition of "pages" is up to the programmer. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-34 through 4-55 

IBM PS/2 Model 80 Technical Reference, pages 4-34 through 4-55 

See Also: 7.022. Video Adapter Memory Usage and Output Specifications 

7.040. VGA Character Attributes 


7.039. VGA CHARACTER BOX 


Fo 

rmi 

ide. 

t7l 

tnd 15: 
































X 








X 

X 

X 






X 

X 


X 

X 




X 

X 




X 

X 



X 

X 




X 

X 



X 

X 

X 

X 

X 

X 

X 



X 

X 




X 

X 



X 

_X_ 




_x 

JL 




• 

• 



• 

• 

• 



• 


• 

• 

• 

• 

• 











Character Is a 7x9 pixel area In an 8x14,9x14, or 9x16 pixel box. 

X - pixels set for a typical character 'A' 

• > pixels set for default cursor 


(Continued) 
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7.039. VGA CHARACTER BOX (continued) 


Fo 

modet 

to-. 

!; 




X 

X 

X 





X 

X 


X 

X 



X 

X 




X 

X 


X 

X 




X 

X 


X 

X 

X 


_X 

X 

X 


X 

X 




X 

X 


X 




~ 

_x_ 

X 



• 




« 

« 


Character Is a 7x7 pixel area In an 6x8, 8x14, or 9x16 pixel box. 

X - pixels set for a typical character "A" 

• - pixels set for default cursor 


Source: 


See Alao: 


IBM PS/2 Model 50 and 60 Technical Reference, pages 4-27 through 4-28 
IBM PS/2 Model 80 Technical Reference, pages 4-27 through 4-28 

7.024. Video Character Font Sizes 


7.040. VGA CHARACTER ATTRIBUTES 


Fo 

rTe 

xtl 

moc 

lea 



7 

6 

5 

4 

3 

2 

1 

0 

Function 

Allowable Values 

✓ 








Blink 

0=no blink, 1=bllnk 


✓ 

✓ 

✓ 





Background 

OOO^black 

OOUblue 

OlO^green 
oil -cyan 

100- red 

101- magenta 

110-brown 

111 -white 





✓ 




Intensity 

0=normal, l-hlgh Intensity 






✓ 

✓ 

✓ 

Foreground 

000-black gray with Intensity on 

001 -blue light blue with Intensity on 

010-green light green with intensity on 

011 -cyan light cyan with Intensity on 

100-red light red with Intensity on 

101 -magenta light magenta with Intensity on 

110-brown yellow with Intensity on 

111 -white bright white with Intensity on 

Foi 

Te 


not 

te7J 


7 

_6_ 


4_ 

J_ 

2 

1 

0 

Function 

Allowable Values 

✓ 








Blink 

0=no blink, 1-blink 




V 





Background 

000-black 

111 -white 





X 




Intensity 

0-normal, 1=hlgh Intensity 





L 

✓ 

✓ 

✓ 

Foreground 

000-black gray with Intensity on 

001-underline 

111 -white bright white with Intensity on 


For modee 15 and 18: 

Pixel Plane 


3 

2 

1 

0 

Function 


0 


0 

Black character 


0 


1 

White character 


1 


0 

Blinking white character 


1 


1 

Intense white character 


For modea 13,14, and 16: 

Pi xel Plane 



Function 

CO 

Blue pixel comoonent 

Cl 

Green pixel component 

C2 

Red pixel component 

C3 

Intensity olxel comoonent 


Note: Invisible characters In modes 0-3 and 7 are created by placing a character on a background of the same 

color (e.g., white on white). 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-30 through 4-39 

IBM PS/2 Model 80 Technical Reference, pages 4-30 through 4-39 

See Also: 7.028. MDA Character Attributes 

7.032. CGA Character Attributes 
7.036. EGA Character Attributes 
7.043. XGA Character Attributes 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.041. VGA I/O PORT USAGE 







m:rivm 



gJliTia 






■ci«w:b 



EBIH 












[3HH 

BcU^jzb 

■cliTJ!! 





■ci:yj:B 

■cliTJil 







■cliUU 









EISIH 



■cIUlSB 


BI!III!I!I!SHI1 














■cUgj|l 

■cUtllH 







^^bb 



EIS^B 



tMlIB 



Em 

BBIB 


E^B 

[• 1^1 Ki t-i 


EISHi 



■cWrtZB 



EIS^B 


bbih 

BWdil 


QEEIIfZSHHi 

EIS^H 



■cW:l!l 

lddT:T!f!irHS7S?TXTT5?rf?^^^M 





EWiZB 









EIS^B 

mB 

ihh 

■clefelZB 



EEZIH 


bbh 



Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-58 through 4-59 

IBM PS/2 Model 80 Technical Reference, pages 4-58 through 4-59 

See Also: 7.029. MDA I/O Port Usage 

7.033. CGA I/O Port Usage 
7.037. EGA I/O Port Usage 


7.042. XGA CHARACTER BOXES 


12i 

X23 

cell siz 

9 
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(Continued) 
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7.042. XQA CHARACTER BOXES (continued) 



8x 

14 c 

ell. 

tize 


















































































































Source: IBM PS/2 XQA Adapter Interface Technical Reference, page 1 -4 

See Alto: 7.024. Video Character Font Sizes 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.043. XGA ATTRIBUTES/MODES 


Mode 

Contents 

VGA 

Default 

132 column 
text 

Currently a VGA extension. Will be video mode 14H. 

Extended 

Hiah Resolution: 1024x768. 256 colors: 640x480. 64 K colors 

graphics 

Direct Color: 16-bit pixels in video memory define 
color, not the Dalette§ 


256 K Color Palette: 1-, 2-, 4-, or 8-brt pixels used as 
index to color table (oalette) 


Sprite: 64x64 pixel image used as cursor. Overlays 
screen without affectina video memorvt. 


Coprocessor Drawing-Assist FunctionsU 

Pixel block or bit block transfers 

Line draw. Uses Bresenham line drawing algorKhm. 

Area fill 

Mixing (raster operations)V 

Map masking. Used for clipping windows environments. 
Scissoring 

X-. v-axis addressina 


*Modes availabi 

9 : 


512 K Video Memonf 

1 MB Video Memorv 

Display ID in 
XGA Rea. 52H 

Maximum Number 
of Colors Disolaved 

Resolution 

Maximum Number 
of Colors Disolaved 

Resolution 

1111b 


None 


None 

1101b 

64 aravs 

640x480 


640x480 

1110b 

256 

640x480 


640x480 




64K 

640x480 

1011b 

256 

640x480 

256 

640x480 


16 

1024x768 


640x480 




16 

1024x768 





1024x768 

1001b 

64 aravs 

640x480 


640x480 


16 aravs 

1024x768 


1024x768 





1024x768 

1010b 

256 

640x480 


640x480 


16 

1024x768 


640x480 




16 

1024x768 




256 

1024x768 

§ 16-bit oixel lavout: 




Bit 

15 14 13 12 11 

10 9 87 6 5 

4 3 2 1 0 


Color 

Red 

\ Green 

Blue 



Color shades per pixel: 32 red, 64 green, 32 blue 


tSprite appearance (determined by 2-bit pixel): 
00=Sprite color 0 
01 =Sprite color 1 
10=Transparent 
11 =Complement 

HSupports 1,2, 4, or 8 bits per pixel 


VMixes and colo 

rs (raster operations): 

Code 

Function 

0 

zeros 

1 

source AND destination 

2 

source AND NOT destination 

3 

source 

4 

NOT source AND destination 

5 

destination 

6 

source XOR destination 

7 

source OR destination 

8 

NOT source AND NOT destination 

9 

source XOR NOT destination 

A 

NOT destination 

B 

source OR NOT destination 

C 

NOT source 

D 

NOT source OR destination 

E 

NOT source OR NOT destination 
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7.043. XGA ATTRIBUTES/MODES (continued) 


Code 

Function 

F 

ones 

10 

maximum 

11 

minimum 

12 

add with saturate 

13 

subtract (destination-source) with saturate 

14 

subtract (source-destination) with saturate 

15 

averaoe 


Source: XGA Video Subsystem Hardware Users Guide 

■XGA: A New Graphics Standard," Byte, February 1991, pages 285 through 290 

See Also: 7.040. VGA Character Attributes 

7.042. XGA Character Boxes 
7.044. XGA Function Set 
7.045. XGA Extended Function Set 


7.044. XGA FUNCTION SET 


Function 

Function Descriotion 

Bvte 

Type 

Parameter Meanina 

HLINE 

Une at Given Position: defines zero 

0 

WORD 

length of following data (^) 


or more connected straight iines 

2 

PO 

coordinate data of line start 


as absoiute coordinates 

2+p 

PI 

coordinate data of first line end 



2'fnD 

Pn 

coordinate data of nth line end 

HCLiNE 

Une at Current Position; defines zero 

0 

WORD 

length of following data [iO) 


or more connected straight tines 

2 

PI 

coordinate data of first line end 


as absoiute coordinates 

2+p 

P2 

coordinate data of second line end 



2+(n-1)D 

Pn 

coordinate data of nth line end 

HRLiNE 

Relative Une at Given Position; defines 

0 

WORD 

length of following data (^) 


zero or more connected straight lines 

2 

PO 

coordinate data of line start 


as offsets from start of line 

2+p 

0FF1 

offset data of first line end 



2+p+r 

0FF2 

offset data of second line end 



2+D+(n-1)r 

OFFn 

offset data of nth line end 

HCRLiNE 

Relative Une at Current Position; defines 

0 

WORD 

length of following data (iO) 


zero or more connected straight lines 

2 

0FF1 

offset data of first line end 


as offsets from start of line 

2+r 

0FF2 

offset data of second line end 



2+(n-1)r 

OFFn 

offset data of nth line end 

HBAR 

Begin Area; turns on area drawing 





mode 




HEAR 

End Area: Identifies the end of an 

0 

WORD 

length of following data 


area definition 

2 

BYTE 

flaas 

HRECT 

Fill Rectangle: performs rectangular 

0 

WORD 

length of following data (4+p) 


fill at one or more positions 

2 

COORD 

top-left comer of first rectangle 



2+p 

WORD 

width of first rectangle 



4+p 

WORD 

height of first rectangle 



6+p 

COORD 

top-left comer of second rectangle 



6+2p 

WORD 

width of second rectangle 



8+2p 

WORD 

height of second rectangle 



(4n-2)+(n-1)p 

COORD 

top-left comer of nth rectangle 



(4n-2)+np 

WORD 

width of nth rectangle 



4n+nD 

WORD 

heloht of nth rectanole 

HMRK 

Marker at Given Position; draws current 

0 

WORD 

length of following data (^) 


marker symbol at one or more positions 

2 

PO 

coordinate data of first marker 



2+p 

PI 

coordinate data of second marker 



2+nD 

Pn 

coordinate data of nth marker 

HCMRK 

Marker at Current Position; draws 

0 

WORD 

length of following data (20) 


current marker symbol at one or more 

2 

PI 

coordinate data of second marker 


positions 

2+p 

P2 

coordinate data of third marker 




Pn 

coordinate data of nth marker 
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7.044. XGA FUNCTION SET (continued) 


Function 

Function Description 

Bvte 

Type 

Parameter Meanina 

HBBW 

BITBLT Write Image Data; Identifles 

0 

WORD 

length of following data (26+p) 


start of block of data to be written to 

2 

WORD 

format of BITBLT data 


current bitmap 

4 

WORD 

width of BITBLT data 



6 

WORD 

height of BITBLT data 



e 

PO 

coordinates of position 



8+p 

WORD 

left margin in pels 



10-H) 

WORD 

top margin In pets 



12^ 

WORD 

width of subrectangle 



144-0 

WORD 

height of subrectanole 

HCBBW 

BITBLT Write Image Data at Current 

0 

WORD 

length of following data (HE) 


Position; Identifies start of block of data 

2 

WORD 

format of BITBLT data 


to be written to current bitmap 

4 

WORD 

width of BITBLT data 



6 

WORD 

height of BITBLT data 



8 

WORD 

left margin In pels 



10 

WORD 

top margin In pels 



12 

WORD 

width of subrectangle 



14 

WORD 

height of subrectangle 

HBBR 

BITBLT Read Image Area; Identifies 

0 

WORD 

length of following data (^6+p) 


start of block of data to be copied from 

2 

WORD 

format of BITBLT data 


current bitmap 

4 

WORD 

width of BITBLT data 



6 

WORD 

height of BITBLT data 



8 

BYTE 

source bit plane 



9 

BVTE 

RESERVED 



10 

PO 

coordinates of position to read 



10+p 

WORD 

left margin In pels 



12-fp 

WORD 

top margin In pels 



14-fp 

WORD 

width of rectangle 



16+0 

WORD 

height of rectangle 

HBBCHN 

BITBLT Changed Data; holds Image for 

0 

WORD 

length of following data (6) 


BITBLT orders HBBR and HBBW 

2 

DWORD 

address of data in controlling system 



6 

WORD 

length of data In controlling system 

HBBC 

BITBLT Copy; copies BITBLT block within 

0 

WORD 

length of following data (8+2p) 


bit planes 

2 

WORD 

format of BITBLT data 



4 

WORD 

width of BITBLT data 



6 

WORD 

height of BITBLT data 



8 

BYTE 

source bit plane 



9 

BYTE 

RESERVED 



10 

PO 

coordinates of source data 



10+O 

PI 

coordinates of destination 

HSCP 

Set Current Position; sets current 

0 

WORD 

length of following data 


position 

2 

PO 

coordinate data 

HOPEN 

Open Adapter; Initializes adapter 

0 

WORD 

length of following data (3) 


interface 

2 

BYTE 

flags 



3 

BYTE 

mode 



4 

BYTE 

return flags 

HCLOSE 

Close Adapter; swtiches adapter out of 

0 

WORD 

length of following data(1) 


adapter interface mode 

2 

BYTE 

RESERVED fmustbeO) 

HQCP 

Query Current Position; returns current 

0 

WORD 

length of following data (p) 


position coordinates 

2 

PO 

coordinate data 

HQDFPAL 

Query Default Palette; returns first 16 

0 

WORD 

length of following data (64) 


color index values 

2-62 

16 DWORDS 

16 palette entries 

HINIT 

Initialize State; sets task-dependent data 

0 

WORD 

length of following data (2) 


to Initial state 

2 

WORD 

address of task state buffer 

HSYNC 

Synchronize Adapter; synchronizes adapter 

0 

WORD 

length of following data (2) 


hardware with given task state 

2 

WORD 

address of task state buffer 

HINT 

Interrupt; synchronizes with a hardware 

0 

WORD 

length of following data (4) 


event or interrupt 

2 

DWORD 

interrupt or event ID 

HSMODE 

Set Mode; sets adapter mode 

0 

WORD 

length of following data (1 or 2) 



2 

BYTE 

mode byte 



3 

BYTE 

Sifls_ 
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7.044. XGA FUNCTION SET (continued) 


Function 

Function Descrlotlon 

Bvte 

Tvoe 

Parameter Meanina 

HQMODE 

Query Current Mode; returns data 

0 

WQRD 

ength of following data (218) 


specifying adapter mode and 

2 

BYTE 

nwde number 


configuration 

3 

WQRD 

driver code level 



5 

BYTE 

adapter type 



6 

BYTE 

display type (RESERVED) 



7 

BYTE 

alpha cell width In pels 



e 

BYTE 

alpha cell height In pels 



9 

BYTE 

number of bH planes 



10 

WORD 

saeen width In pels 



12 

WORD 

screen height In pels 



14 

WORD 

pels/inch horizontal 



16 

WORD 

pels/inch vertical 



18 

BYTE 

monochrome or color flag 



19 

BYTE 

Intensity levels 



20 

BYTE 

software area fill plane required 



21 

BYTE 

VGA mode 

HQMOOES 

Query Adapter Modes; returns data 

0 

WORD 

length of following data (33) 


specifying modes available at the 

2 

BYTE 

adapter type 


interface 

3 

DATA 

modes 

HEGS 

Erase Graphics Screen; causes screen to 
dear 




HSGQ 

Set Graphics Quality; sets miscellaneous 

0 

WORD 

length of following data (2) 


drawlna attributes 

2 

WORD 

flaa settinas 

HSHS 

Set Scissor; causes drawing process 

0 

WORD 

length of following data (0.8, or 13) 


scissor rectangle to be set 

2 

WORD 

left limit of rectangle 



4 

WORD 

right limit of rectangle 



6 

WORD 

bottom limrt of rectangle 



e 

WORD 

top limit of rectangle 



10 

ADDRESS 

pointer to Z buffer map 



14 

BYTE 

flaa settinas 

HLDPAL 

Load Palette; loads palette into color 

0 

WORD 

length of following data (21) 


lookup tables 

2 

BYTE 

palette ID 



3 

BYTE 

RESERVED 



4 

WORD 

number of first entry to be loaded 



6 

WORD 

number of entries to load 



8 

DWORD 

address of palette entries in sloraae 

HSPAL 

Save Palette; saves contents of cobr 

0 

WORD 

length of following data 


palette and display mask 

2 

DATA 

buffer 

HRPAL 

Restore Palette; restores contents 

0 

WORD 

length of following data 


of color palette and display mask 

2 

DATA 

buffer 

HSLPC 

Save Line Pattern Count; saves current 

0 

WORD 

length of following data (0 or 2) 


line pattern count 

2 

WORD 

area in which line pattern count is saved 

HRLPC 

Restore Line Pattern Count; restores 

0 

WORD 

length of following data (0 or 2) 


saved line pattern count 

2 

WORD 

area in which line pattern count is saved 

HSBP - 

Set Bit Plane Controls; selects bit planes 

0 

WORD 

length of following data (12 or 26) 


and controls the use of the palette 

2 

DWORD 

planes selected for update bit mask 





(graphics or text) 



6 

DWORD 

planes selected for update bit mask 





(alphanumeric) 



10 

DWORD 

planes enabled for display bit mask 



14 

BYTE 

flags 



15 

BYTE 

RESERVED 



16 

DWORD 

green bits mask 



20 

DWORD 

red bits mask 



24 

DWORD 

blue bits mask 

HQCOORD 

Query Coordinate Types; verifies support 

0 

WORD 

length of following data (4) 


lor a coordinate type 

2 

BYTE 

format of each coordinate 


3 

BYTE 

format of each relative coordinate 



4 

BYTE 

number of dimensions (2) 



5 

BYTE 

return flaas 

HSCOORD 

Set Coordinate Types; no effect on 
adapter 




HESC 

Stop Processing (Esc); no effect on 
adapter 




HSAFP 

Set Area FlU Plane; specifies address 

0 

WORD 

length of following data (5) 


to be used as area fill plane 

2 

DWORD 

address of area fill buffer 


6 

BYTE 

flags- 
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7.044. XGA FUNCTION SET (continued) 


Function 

1 Function Description 


Type 

Parameter Meanina 

HQDPS 


0 

WORD 

length of following data (6 or 14) 



2 

WORD 

buffer size In bytes 


process 

4 

WORD 

stack usage In bytes 



6 

WORD 

save palette buffer size In bytes 



8 

DWORD 

size of Installed direct access storage 



12 

DWORD 

size of area fill olane reoulred 

HSMARK 

Set Marker Shape; defines shape of 


WORD 

length of following data(^) 


current marker symbol 


BYTE 

cell width In pels 




BYTE 

cell height In pels 




BYTE 

flags 




BYTE 

RESERVED (must be 0) 




WORD 





DWORD 





DWORD 


HSPAH 

Set Pattern Shape; defines shape of 



length of following data (^) I 


current area fill pattern symbol 












BYTE 






RESERVED (must be 0) 




WORD 

length of Image definition In bytes 




DWORD 

address of pattern Image definition 




DWORD 

address of oattern color definition 

HSPAHO 

Set Pattern Reference Point; sets 

0 

WORD 

length of following data (p) 


reference point or origin for area fill 

2 

PO 

pattern reference point 


oattern symbols 




HSLT 

Set Line Type; sets current line type to 

0 

WORD 

length of following data (^1) 


the value specified 

2 

BYTE 

line type value 



3 

BYTE 

RESERVED 



4 

DWORD 

address of user line ^pe definition 

HSLW 

Set Line Width; sets current line width 

0 

WORD 

length of following data(1) 



2 

BYTE 

line width value 

HSCOL 

Set Color; sets foreground color Index to 

0 

WORD 

length of following data (4) 


the value soecified 

2 

DWORD 

color Index 

HSBCOL 

Set Background Color; sets background 

0 

WORD 

length of following data 


color Index to the value soecified 

2 

DWORD 

color Index 

HSMX 

Set Mix; sets value of color comparison 

0 

WORD 

length of following data (2) 


register 

2 

BYTE 

foreground mix value 



3 

BYTE 

backaround mix value 

HSCMP 

Set Color Comparison Register; sets value 

0 

WORD 

length of following data (5) 


of color comparison register 

2 

DWORD 

comparison color index 



6 

BYTE 

look: function 

HSCS 

Set Character Set; sets current character 

0 

WORD 

length of following data(4) 


set 

2 

DWORD 

address of character set definition block 

HCHST 

Character Set at Given Point; draws a 

0 

WORD 

length of following data (^s) 


character string at a given position 

2 

PO 

coordinate of point at which the bottom left 





corner of string is placed 



2+0 

STRING 

list of code points In strlno 

HCCHST 

Character String at Current Position; 

0 

WORD 

length of following data (iO) 


draws character string at current oosition 

2 

STRING 

list of code Doints In strina 

HXLATE 

Assign Multiplane Text Color Index Table; 

0 

WORD 

length of following data (32) 


provides color index translate table for use 





with multlolane text orders 

2-30 

e DWORDS 

8 translate table entries 

ABLOCKMFI 

Write Character Block; writes block of 

0 

WORD 

length of following data (10) 


characters to bit planes In MFI (mainframe 

2 

BYTE 

start column 


nteractive) mode 

3 

BYTE 

start row 



4 

BYTE 

number of char cells across 



5 

BYTE 

number of char cells down 



6 

DWORD 

start address of character block 



10 

BYTE 

width of character buffer 



11 

BYTE 

RESERVED (must be Ot 

ABLOCKCGA 

Write Character Block (CGA); writes block 

0 

WORD 

length of following data (10) 


of characters to bit planes In MFI mode. 

2 

BYTE 

start column 


Supports 2-byte character attribute 

3 

BYTE 

start row 


sequence tor color graphics adapter 

4 

BYTE 

number of char cells across 


CGA) operation 

5 

BYTE 

number of char cells down 



6 

DWORD 

start address of character block 



10 

BYTE 

width of character buffer 



11 

BYTE 

hiahliaht attribute for block 

ASCELL 

Set Alpha Cell Size; sets cell size for alpha¬ 

0 

WORD 

length of following data (2) 


numeric operations 

2 

BYTE 

cell width In pels 



3 

BYTE 

cell helaht In pels 
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7.044. XGA FUNCTION SET (continued) 


Function 

Function Description 

Byte 

Type 

Parameter Meaning 

AERASE 

Erase Rectangle: sets rectangle of 

0 

WORD 

length of following data (5) 


character cells to a background color 

2 

BYTE 

starting column 



3 

BYTE 

starting row 



4 

BYTE 

number of char cells In horz axis across 



5 

BYTE 

number of char cells In vert axis down 



6 

BYTE 

color 

ASCROLL 

Scroll Rectangle; copies rectangle of 

0 

WORD 

length of following data (6) 


character cells on screen 

2 

BYTE 

starting column of source 



3 

BYTE 

starting row of source 



4 

BYTE 

number of char cells across 



5 

BYTE 

number of char cells down 



6 

BYTE 

starting column of destination 



7 

BYTE 

startlno row of destination 

ACURSOR 

Set Cursor Position: sets alphanumeric 

0 

WORD 

length of following data (2) 


cursor position 

2 

BYTE 

cursor position, column 



3 

BYTE 

cursor oosition. row 

ASCUR 

Set Cursor Shape; sets alphanumeric 

0 

WORD 

length of following data (3) 


cursor shape 

2 

BYTE 

cursor start line 



3 

BYTE 

cursor stop line 



4 

BYTE 

attribute 

ASFONT 

Select Character Set; selects one of four 

0 

WORD 

length of following data (6) 


alphanumeric character sets 

2 

BYTE 

font number 



3 

BYTE 

RESERVED 



4 

DWORD 

address of character set definition block 

AXLATE 

Assign Alpha Attribute Color Index Table; 

0 

WORD 

length of following data 


provides attribute to color Index translate 

2-62 

16 DWORDS 

foreground translate table entries 


table 

66-126 

16 DWORDS 

backoround translate table entries 


Source: IBM PS/2 XGA Adapter Interface Technical Reference, pages 3-1 through 3-90 


7.045. XGA EXTENDED FUNCTION SET 


Function 

Function Description 

Byte 

Type 

Parameter Meanina 

HDLINE 

Disjoint Line: defines zero or more 

0 

WORD 

length of following data (^p) 


disconnected straight lines 

2 

COORD 

coordinate data of first line start 



2+p 

COORD 

coordinate data of first line end 



2-fno 

COORD 

coordinate data of nth line end 

HQDEVICE 

Query Device Specific; no effect on adapter 




ASGO 

Set Alpha Grid Origin; changes cell grid for 

0 

WORD 

length of following data (4) 


alphanumeric operations 

2 

WORD 

horizontal cell offset in pels 



4 

WORD 

vertical cell offset In pels 

HPEL 

Write Pel String; writes a string of pels 

0 

WORD 

length of following data (^+p) 


from left to right horizontal!/ 

2 

PO 

coordinate data of first pel 



2+p 

WORD 

pel count 



2+n(p+2) 

Pn 

coordinate data of first pel of pel run n 



fn+1 1 ( 0 + 2 ) 

WORD 

pel count of pel run n 

HRPEL 

Read Pel String: reads a string of pels from 

0 

WORD 

length of following data (6+p) 


left to right horizontally, starting at given 

2 

DWORD 

address of buffer for data read 


position 

6 

PO 

coordinate data of first pel 



6+0 

WORD 

pel count 

HPSTEP 

Plot and Step: defines series of adjacent pel 

0 

WORD 

length of following data (4+p or e+p) 


runs starting at given position 

2 

PO 

coordinate data of first pel 



2+p 

DWORD 

address of plot and step definition buffer 



6+0 

DWORD 

address of source data buffer 

HCPSTEP 

Plot and Step at Current Position; defines 

0 

WORD 

length of following data (4 or 8) 


series of adjacent pel runs starling at 

2 

DWORD 

address of plot and step definition buffer 


current position 

6 

DWORD 

address of source data buffer 

HRSTEP 

Read and Step; read series of adjacent pel 

0 

WORD 

length of following data (8+p) 


runs 

2 

PO 

coordinate data of first pel 



2+p 

DWORD 

address of read and step definition buffer 



6+0 

DWORD 

address of taroet data buffer 

HRWVEC 

Read or Write Vector: read or write vector 

0 

WORD 

length of following data [6+(np)] 


drawing with color data 

2 

BYTE 

flags (bit 7»1 (or write, 0 (or read) 



3 

BYTE 

RESERVED (must be 0) 



4 

DWORD 

address of data buffer 



e 

PO 

coordinate line start 



8+p 

PI 

coordinate of first line end 



0+no 

Pn 

coordinate of nth line end 
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7.045. XGA EXTENDED FUNCTION SET (continued) 


Function 

Function Descrlollon 


Type 

Parameter Meanina 

HSFPAL 

Save Full Palette: saves contents of color 

0 

WORD 

length of following data (8) 


palette and display mask 

2 

WORD 

format (-8) 



4 

DATA 

buffer 

HRFPAL 

Restore Full Palette: restores contents of 

0 

WORD 

length of following data (varies) 


color palette and display mask 

2 

WORD 

format (-8) 



4 

DATA 

buffer 

HSBMAP 

Set Bitmap Attributes: sets current bitmap 

0 

WORD 

length of following data (10) 


and makes It the destination for subsequent 

2 

BYTE 

flags 


drawing primatives 

3 

BYTE 

format (bits per pel) 



4 

DWORD 

address of bitmaps 



e 

WORD 

width of bitmaps In pels 



10 

WORD 

heloht of bitmaps In pels 

HQBMAP 

Query Bitmap Attributes: returns 

0 

WORD 

length of following data (10 or 14+p) 


attributes of current bitmap 

2 

BYTE 

flags 



3 

BYTE 

format (bits per pel) 



4 

DWORD 

address of bitmap 



8 

WORD 

width of bitmap In pels 



10 

WORD 

height of bitmap In pels 



12 

PO 

coordinate of display window origin 



12-fp 

WORD 

display window width 



14^0 

WORD 

display window heloht 

HBMC 

Bitmap copy: copies a block within current 

0 

WORD 

length of following data (=36+3p) 


bitmap, or from bitmap to bitmap 

2 

WORD 

flags 



4 

WORD 

width of block in pels 



6 

WORD 

height of block In pels 



8 

BYTE 

format of destination bitmap 



9 

BYTE 

RESERVED 



10 

ADDR 

pointer to destination bitmap 



14 

WORD 

width of destination b'rtmap 



16 

WORD 

height of destination bitmap 



18 

PO 

coordinate of destination data 



18^p 

BYTE 

format of source bitmap 



19+p 

BYTE 

RESERVED 



20^p 

ADDR 

pointer to source bitmap 



24^p 

WORD 

width of source bitmap 



26>p 

WORD 

height of source bitmap 



28*p 

PI 

coordinate of source data 



28*2p 

BYTE 

format of pattern bitmap 



29■^2p 

BYTE 

RESERVED 



30+2p 

ADDR 

pointer to pattern bitmap 



34+2p 

WORD 

width of pattern bitmap 



36^2p 

WORD 

height of pattern bitmap 



38+20 

P2 

coordinate of pattern data 

HSDW 

Set Window Display: sets display window 

0 

WORD 

length of following data (4+p) 


within screen bitmap in display direct access 

2 

PO 

coordinate of display window origin 


storage 

2+p 

WORD 

window width 



4+p 

WORD 

window heloht 

HSPRITE 

Sprite at Given Position: draws current 

0 

WORD 

length of following data (p) 


Sprite shape at position 

2 

PO 

coordinate data of Sprite 

HSSPRITE 

Set Sprite Shape: defines shape of Sprite 

0 

WORD 

length of following data (24 or 1) 



2 

BYTE 

flags 



3 

BYTE 

RESERVED (must be 0) 



4 

BYTE 

hot point X offset 



5 

BYTE 

hot point y offset 



6 

DWORD 

Sprite Image definition address 



10 

WORD 

Sprite Image width 



12 

WORD 

Sprite Image height 



14 

WORD 

coior 1 green value 



16 

WORD 

color 1 red value 



18 

WORD 

color 1 blue value 



20 

WORD 

color 2 green value 



22 

WORD 

color 2 red value 



24 

WORD 

color 2 blue value 


Source: IBM PS/2 XGA Adapter Interface Technical Reference, pages 4-1 through 4-27 


See Also: 7.044. XGA Function Set 
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7.046. 8514/A I/O PORT USAGE 


Tvoe 

Port 

Function 


Setup 

100H 

setup mode ID 1 

read 


101H 

setup mode ID 2 

read 


102H 

setuD ootlon mode select 

read/write 

Lookup 

2EAH 

DAC mask 

read/write 


2EBH 

DAC read Index 

write 


2ECH 

DAC write Index 

write 


2EDH 

DAC data 

read/write 

CRT 

2E8H 

read: display status; write: horizontal total 

read/write 

Control 

6E8H 

horizontal displayed 

write 


AE8H 

horizontal sync start 

wnte 


EE8H 

horizontal sync width 

write 


12E8H 

vertical total 

write 


16E8H 

vertical displayed 

write 


1AE8H 

vertical sync start 

write 


1EE8H 

vertical sync width 

write 


22E8H 

display control 

write 


4AE8H 

advanced function control 

write 

MIsc. 

42E8H 

read: subsystem status; write: subsystem control 

read/write 

Control 

46E8H 

ROM oaoe select 

write 

Drawing 

82E8H 

current Y position 

read/write 

Control 

86E8H 

current X position 

read/write 


8AE8H 

destination Y position/axial step constant 

write 


8EE8H 

destination X position/diagonal step constant 

write 


92E8H 

error term 

read/write 


96E8H 

major axis pixel count 

write 


9AE8H 

read: graphics processor status; write; command 

read/write 


9EE8H 

short stroke vector transfer 

write 


A2E8H 

background color 

write 


A6E8H 

foreground color 

write 


AAE8H 

write mask 

write 


AEE8H 

read mask 

write 


B2E8H 

color compare 

write 


B6E8H 

background mix 

write 


BAE8H 

foreground mix 

write 


BEE8H 

multifunction control 

write 


E2E8H 

olxel data transfer 

read/write 


Source: "Harnessing the 8514/A," MIPS, January 1990, page 88 

See Also: 7.029. MDA I/O Port Usage 
7.033. CGA I/O Port Usage 
7.037. EGA I/O Port Usage 
7.041. VGA I/O Port Usage 


7.047. 8514/A STATUS REGISTER 


15 

14 

13 

12 

11 

10 

.9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Descrlotlon 

Allowable Values 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 











RESERVED 








✓ 










Busy 

0=idle: l=busv 

















Data RDY 

0=no data: 1=data waitina to be read 









'V 


'V 


~v 


'V 


Queue State 

each bit represents a queue position: 
0=empty: 1=filled 


Source: 


See Also: 


"Harnessing the 8514/A," MIPS, January 1990, page 91 
7.048. 8514/A Command Register 
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7.048. 8514/A COMMAND REGISTER 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Description 

Allowable Values 

✓ 

✓ 

✓ 














Command 

000>no operation 

001-line draw 

010-fast fill rectangle 

011 -fill rectangle vertlcally#1 

100-flll rectangle vertlcally#2 (4 pixels) 

101 -line draw, one pixel per scan line 

110- copy rectangle 

111- RESERVED 




✓ 













BYTSEQ 

0=hlgh byte first; 1 =hiqh byte last 





✓ 

✓ 











RESERVED 


















16 BIT 

0=disable 16-blt writes: 1-enable 

















PCDATA 

0=use 8514/A data; 1-pixel data trans req 

















INC Y 

0=draw lines up; 1 -draw lines down 

















YMAJAXIS 

0-x Is major axis; 1-y is major axis 

















INC X 

0-draw lines left; 1 -draw lines riqht 

















DRAW 

0-do move only; 1 -draw and move 

















LINETYPE 

0=Bresenham line draw; 1-directionai vector 

















LASTPIX 

0-draw last pixel; 1-don't draw last pixel 

















PLANAR 

0-access one pixel at a time; 1 -4 pixels 

















RDAVR 

0-read from display memory; 1-write data 


Source: "Harnessing the 8514/A." MIPS, January 1990, page 91 

See Also: 7.047. 8514/A Status Register 


7.049. PC AND XT FLOPPY DISK CONTROLLER COMMAND SUMMARY 


Command Name 

Command Seauence 

Direction 

Comments 

7 

6 

5 

4 

3 

2 

1 

0 

Read Data 

Command code byte 1 
Command code byte 2 
Start cylinder 

Start head 

Start sector number 
Number bytes/sector 

Last sector on cylinder 
Gap length 

Data length 

Status register 0 

Status register 1 

Status register 2 

Current cylinder 

Current head 

Current sector number 
Number bytes/sector 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

See bit mask at right 

See bit mask at right 

Length of gap 3 

Used if number/bytes sector is 0 

See 7.050. FDC Status Register 0 

See 7.051. FDC Status Register 1 

See 7.052. FDC Status Register 2 
Location after read 

Location after read 

Location after read 

MT 

MF 

SK 

0 

0 

1 

HD 

1 

US1 

0 

uso 

Read Deleted Data 

Command code byte 1 
Command code byte 2 
Start cylinder 

Start head 

Start sector number 
Number bytes/sector 

Last sector on cylinder 
Gap length 

Data length 

Status register 0 

Status register 1 

Status register 2 

Current cylinder 

Current head 

Current sector number 
Number bvtes/sector 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

See bit mask at right 

See bit mask at right 

Length of gap 3 

Used If number/bytes sector Is 0 

See 7.050. FDC Status Register 0 

See 7.051. FDC Status Register 1 

See 7.052. FDC Status Register 2 
Location after read 

Location after read 

Location after read 

"mt 

'W 

"sir 

“o“ 

Ti 

HD 

~o“ 

US1 

“o” 

uso 


(Continued) 
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7.049. PC AND XT FLOPPY DISK CONTROLLER COMMAND SUMMARY (continued) 


Command Name 

Command Seauence 

Direction 

Comments 

7 



4 

TT 

FT 

1 

0 

Write Data 

Command code byte 1 
Command code byte 2 
Start cyiinder 

Start head 

Start sector number 
Number bytes/sector 

Last sector on cyiinder 
Gap iength 

Data iength 

Status register 0 

Status register 1 

Status register 2 

Current cyiinder 

Current head 

Current sector number 
Number bvtes/sector 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

See bit mask at right 

See bit mask at right 

Length of gap 3 

Used If number/bytes sector Is 0 

See 7.050. FDC Status Register 0 

See 7.051. FDC Status Register 1 

See 7.052. FDC Status Register 2 
Location after write 

Location after write 

Location after write 

MT 

MF 

0 

0 

0 

1 

HD 

0 

US1 

1 

uso 

Write Oeieted Data 

Command code byte 1 
Command code byte 2 
Start cylinder 

Start head 

Start sector number 
Number bytes/sector 

Last sector on cylinder 
Gap length 

Data length 

Status register 0 

Status register 1 

Status register 2 

Current cylinder 

Current head 

Current sector number 
Number bvtes/sector 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

See bit mask at right 

See bit mask at right 

Length of gap 3 

Used If number/bytes sector is 0 

See 7.050. FDC Status Register 0 

See 7.051. FDC Status Register 1 

See 7.052. FDC Status Register 2 
Location after write 

Location after write 

Location after write 

MT 

MF 

0 

0 

1 

0 

HD 

0 

USI 

USO 

Read Track 

Command code byte 1 
Command code byte 2 
Start cylinder 

Start head 

Start sector number 
Number bytes/sector 

Last sector on cylinder 
Gap length 

Data length 

Status register 0 

Status register 1 

Status register 2 

Current cylinder 

Current head 

Current sector number 
Number bvtes/sector 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

See bit mask at right 

See bit mask at right 

Length of gap 3 

Used If number/bytes sector Is 0 

See 7.050. FDC Status Register 0 

See 7.051. FDC Status Register 1 

See 7.052. FDC Status Register 2 
Location after read 

Location after read 

Location after read 

0 

MF 

SK 

0 

0 

0 

HD 

1 

USI 

0 

uso 

Read iD 

Command code byte i 
Command code byte 2 
Status register 0 

Status register 1 

Status register 2 

Current cylinder 

Current head 

Current sector number 
Number bvtes/sector 

Write 

Write 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

See bit mask at right 

See bit mask at right 

See 7.050. FDC Status Register 0 

See 7.051. FDC Status Register 1 

See 7.052. FDC Status Register 2 
Location after read 

Location after read 

Location after read 

~o“ 

"MF 

“o” 


“T 

“o“ 

HD 

US1 

0 

uso 

0 

uso 

Format Track 

Command code byte 1 
Command code byte 2 
Number bytes/sector 
Sectors per cylinder 

Gap length 

Filler byte 

Status register 0 

Status register 1 

Status register 2 

Current cylinder 

Current head 

Current sector number 
Number bvtes/sector 

Write 

Write 

Write 

Write 

Write 

Write 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

See bit mask at right 

See bit mask at right 

Length of gap 3 

Data pattern to Initialize sectors 

See 7.050. FDC Status Register 0 

See 7.051. FDC Status Register 1 

See 7.052. FDC Status Register 2 

No meaning In this context 

No meaning In this context 

No meaning In this context 

No meanlno In this context 

“o“ 

IF 

“o" 

“o“ 


1 

HD 

“o” 

US1 
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7.049. PC AND XT FLOPPY DISK CONTROLLER COMMAND SUMMARY (continued) 


Bit Number 


Command Name 

Command Seauence 

Direction 

Comments 

7 

6 

5 

4 

lH] 


r 

Tl 

Scan Equal 

Command code byte 1 
Command code byte 2 
Start cylinder 

Start head 

Start sector number 
Number bytes/sector 

Last sector on cylinder 
Gap length 

Scan test code 

Status register 0 

Status register 1 

Status register 2 

Current cylinder 

Current head 

Current sector number 
Number bvtes/sector 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

See bK mask at right 

See bit mask at right 

Length of gap 3 

1-compare contiguous, 2-compare alt 
See 7.050. FDC Status Register 0 

See 7.051. FDC Status Register 1 

See 7.052. FDC Status Register 2 
Location after scan 

Location alter scan 

Location after scan 

MT 

MF 

SK 

1 

0 

0 

HD 

0 

US1 

1 

USO 

Scan Low or Equal 

Command code byte 1 
Command code byte 2 
Start cylinder 

Start head 

Start sector number 
Number bytes/sector 

Last sector on cylinder 
Gap length 

Scan test code 

Status register 0 

Status register 1 

Status register 2 

Current cylinder 

Current head 

Current sector number 
Number bvtes/sector 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

See bit mask at right 

See bit mask at right 

Length of gap 3 

1-compare contiguous, 2=compare alt 
See 7.050. FDC Status Register 0 

See 7.051. FDC Status Register 1 

See 7.052. FDC Status Register 2 
Location after scan 

Location after scan 

Location after scan 

MT 

MF 

SK 

1 

1 

0 

HD 

0 

US1 

1 

USO 

Scan High or Equal 

Command code byte 1 
Command code byte 2 
Start cylinder 

Start head 

Start sector number 
Number bytes/sector 

Last sector on cylinder 
Gap length 

Scan test code 

Status register 0 

Status register 1 

Status register 2 

Current cylinder 

Current head 

Current sector number 
Number bvtes/sector 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

See bit mask at right 

See bit mask at right 

Length of gap 3 

1-compare contiguous, 2-compare alt 
See 7.050. FDC Status Register 0 

See 7.051. FDC Status Register 1 

See 7.052. FDC Status Register 2 
Location after scan 

Location after scan 

Location after scan 

MT 

MF 

SK 

1 

1 

1 

HD 

0 

US1 

1 

USO 

Recalibrate 

Command code byte 1 
Command code bvte 2 

Write 

Write 

See bit mask at right 

See bit mask at rloht 

“o“ 

“o” 

~o“ 

~o“ 

“o” 

~r 

0 

“T" 

US1 

1 

USO 

Sense Interrupt 
Status 

Command code byte 1 
Status register 0 

Present cvlinder number 

Write 

Read 

Read 

See bit mask at right 

See 7.050. FDC Status Register 0 

“o“ 

“o“ 

“o“ 

“o“ 

~r 

0 

0 

0 

Specify 

Command code byte 1 
Command code byte 2 

Command code byte 3 

Write 

Write 

Write 

See bit mask at right 

HO-Step Rate Time, 

LO-Head Unload Time 

Bits 1-7-Head Load Time, 

Bit 0=non-DMA 

~o“ 

SRT 

HLT 

“o“ 

SRT 

HLT 

"T" 

SRT 

HLT 

“o“ 

SRT 

HLT 

“o~ 

HUT 

HLT 

“o“ 

HUT 

HLT 

HUT 

HLT 

1 

HUT 

ND 

Sense Drive Status 

Command code byte 1 
Command code byte 2 
Status realster 3 

Write 

Write 

Read 

See bit mask at right 

See bit mask at right 

See 7.053. FDC Status Realster 3 

~o“ 

~o' 


“o” 

~o“ 

“T" 

HD 

US1 

0 

USO 

Seek 

Command code byte 1 
Command code byte 2 
Cylinder to seek 

Write 

Write 

Write 

See bit mask at right 

See bit mask at right 

“o” 

~ 0 ~ 


“o” 

~T~ 

~r 

HD 

~r 

US1 

1 

USO 

Invalid 

Any Invalid code 

Status realster 0 

Write 

Read 

See 7.050. FDC Status Realster 0 










value Ignored, may be 1 or 0 
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Legend: MT - multitrack operation (hIgh-TRUE) 

MF - FM mode (hIgh-MFM, low-FM) 

SK - skip deleted data address mark 
HD - head number 
USO - unit select zero 
US1 - unit select one 

Note: The terms track* and 'cylinder* are used Interchangeably In the IBM documentation. 

Source: IBM PC/XT Technical Reference, pages 1-112 through 1-119 

See Also: 7.050. PC and XT Floppy Disk Controller Status Register 0 

7.051. PC and XT Floppy Disk Controller Status Register 1 
7.052. PC and XT Floppy Disk Controller Status Register 2 
7.053. PC and XT Floppy Disk Controller Status Register 3 
7.055. XT Fixed Disk Controller Command Summary 


7.050. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 0 


_7\ 

6 

,5, 

4 

3 

_2_ 

~r. 

0 

Name 

Function 

Allowable Values 

✓ 

✓ 







Interrupt code 

Reports status due to last 
command 

00«normal termination 

01=abnormal termination 

10=lnvalid command issued 

11=abnormai termination, change in ready state 



_✓ 






Seek end 

Reports completion of seek op. 

1 =seek operation completed 









Equipment check 

Set when fault received from FDD 

(Also set when recalibrate fails to find track 0) 









Not ready 

Reports FDD Is not In ready state 

1 =not ready 






'V 



Head address 

Reports state of head at interrupt 

0=0 head, 1=1 head 

_ 

_ 

_ 

_ 

_ 

_ 



Unit select 

Reports selected unit at interrupt 

Bit 0=unit select 2, bit 1=unit select 1 


Source: IBM PC/XT Technical Reference, page 1-120 

See Also: 7.049. PC and XT Floppy Disk Controller Command Summary 

7.051. PC and XT Floppy Disk Controller Status Register 1 
7.052. PC and XT Floppy Disk Controller Status Register 2 
7.053. PC and XT Floppy Disk Controller Status Register 3 
7.055. XT Fixed Disk Controller Command Summary 


7.051. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 1 


7 

6 

5 

4 

3 

2 

1 

0 

Name 

Function 

Allowable Values 

✓ 








End of cylinder 

Reports movement past last track 

1=FDC tried to access beyond final sector 


✓ 







NOT USED 


Always 0 



✓ 






Data error 

Reports CRC error In ID or data field 

1=error, 0=no error 




_✓ 





Overrun 

Reports FDC not serviced 

1=FDC not serviced within time limit 









NOT USED 


Always 0 






~z_ 



No data 

Reports cannot find sector or ID 

1=error, 0=no error 









Not writable 

Reports write-protect signal from FDD 

1=write protect during write op.. 0=no error 









Missing address mark 

Reports FDC didnl find address mark 

1=mlssinq address mark, 0=no error 


Source: IBM PC/XT Technical Reference, page 1-121 

See Also: 7.049. PC and XT Floppy Disk Controller Command Summary 

7.050. PC and XT Floppy Disk Controller Status Register 0 
7.052. PC and XT Floppy Disk Controller Status Register 2 
7.053. PC and XT Floppy Disk Controller Status Register 3 
7.055. XT Fixed Disk Controller Command Summary 
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7.052. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 2 


Bit 

Nun 

her 

7 

6 

5 

4 

3 

2 

1 

0 

Name 

Function 

Allowable Values 

✓ 








NOT USED 


Always 0 


✓ 







Control mark 

Reports deleted data address mark 

1 ^deleted mark detected 

0=no error 



✓ 






Data error In data field 

Reports CRC error In data 

1 =CRC error In data field, 

0=no error 




✓ 





Wrong cylinder 

Track contents don't match track ID 

1-error, 0=no error 





✓ 




Scan equal hit 

Reports scan found equal condition 

1=scan equal, 0=scan not equal 









Scan not satisfied 

Reports scan not satlsifled condition 

1-scan not satlsifed, 

0=scan satisfied 







✓ 


Bad cylinder 

Track contents: no match, FFH found 

1 -error, 0=no error 








'V 

Missing address In data field 

Reports FDC couldnl find mark 

1-couldn't find address mark, 
0=no error 


Source: IBM PC/XT Technical Reference, page 1-122 


See Also: 


7.049. PC and XT Floppy Disk Controller Command Summary 
7.050. PC and XT Floppy Disk Controller Status Register 0 
7.051. PC and XT Floppy Disk Controller Status Register 1 
7.053. PC and XT Floppy Disk Controller Status Register 3 
7.055. XT Fixed Disk Controller Command Summary 


7.053. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 3 


Bit 

Num 

ber 

7 

6 

5 

4 

3 

2 

1 

0 

Name 

Function 

Allowable Values 

✓ 








Fault 

FDD fault signal status 

1-FDD fault, 0-no fault 


✓ 







Write protected 

FDD write-protected status 

1 -write-protected, 0-not protected 



✓ 






Ready 

FDD ready status 

1-disk drive ready, 0-not ready 









Track 0 

FDD at track zero signal 

1 -FDD Is at track 0, 0-not at track 0 





✓ 




Two sided 

FDD two-sided media signal 

1-two-sided media, 0-one-sided media 






I/' 



Head address 

FDD head selected 

1-head 1,0=head 0 







'V 


Unit select 1 

FDD unit select 1 status 










Unit select 0 

FDD unit select 0 status 



Source: IBM PC/XT Technical Reference, page 1-123 


See Also: 


7.049. PC and XT Floppy Disk Controller Command Summary 
7.050. PC and XT Floppy Disk Controller Status Register 0 
7.051. PC and XT Floppy Disk Controller Status Register 1 
7.052. PC and XT Floppy Disk Controller Status Register 2 
7.055. XT Fixed Disk Controller Command Summary 


7.054. PC AND XT FDC DISK PROGRAM CONTROL REGISTERS 


Reaister Name 

1/0 Address 

Data reoister 

3F5H 

Main status register 

3F4H 

Digital outDut reoister 

3F2H 


Digital Output Register 


7 

rg~i 

[Til 

4 



1 

[Tl 

Name 

Allowable Values 







✓ 

✓ 

Drive select 

00-A, 01-B, 10-C, 11-D 






✓ 



Not FDC reset 






✓ 




Enable INT & DMA requests 










Drive A motor enable 

1 -motor on, 0-motor off 









Drive B motor enable 

1-motor on, 0-motor off 

~ 








Drive C motor enable 

1 -motor on, 0-motor off 









Drive D motor enable 

1-motor on, 0-motor off 


See Also: 


IBM PC/XT Technical Reference, page 1-123 

7.049. PC and XT Floppy Disk Controller Command Summary 
7.055. XT Fixed Disk Controller Command Summary 




XT and AT Fixed Disk Controllers 


7-59 


7.055. XT FIXED DISK CONTROLLER COMMAND SUMMARY 


Command Name 

Command Seauence 

Direction 

7 

6 

"Tn 

4 

“FI 


~1 

“o“] 

Test drive ready 

Command code byte 1 

Write 

0 

0 

0 

0 

0 

0 

0 

0 


Command code byte 2 

Write 

0 

0 

DR 

* 






Don't care 

Write 


* 

* 

• 






Doni care 

Write 


• 


* 






Doni care 

Write 

* 

* 

* 

• 






Don’t care 

Write 

* 

* 

* 





‘ 

Recalibrate 

Command code byte 1 

Write 

0 

0 

0 

0 

0 

0 

0 

1 


Command code byte 2 

Write 

0 

0 

DR 




• 



Doni care 

Write 

* 






‘ 

• 


Don1care 

Write 

* 






• 

‘ 


Doni care 

Write 

* 



* 



* 

• 


Command code bvte 6 

Write 

RT 

0 

0 

0 

0 

Stepc 

ption 1 

Request sense status 

Command code byte 1 

Write 

0 

0 

0 

0 

0 

0 

1 

1 


Command code byte 2 

Write 

0 

0 

DR 







Doni care 

Write 

* 









Doni care 

Write 


* 


* 

* 





Doni care 

Write 

* 



* 

• 





Donicare 

Write 



* 


* 




Format drive 

Command code byte 1 

Write 

0 

0 

0 

0 

0 

1 

0 

0 


Command code byte 2 

Write 

0 

0 

DR 

Head 

numbe 



Command code byte 3 

Write 

HI cvl 

nder 

0 

0 

0 

0 

0 

ol 


Command code byte 4 

Write 

Locv 

nder ( 

cvlinde 

r=10 bit value) I 


Command code byte 5 

Write 

0 

0 

0 

Interleave factor (1-16) 1 


Command code bvte 6 

Write 

RT 

0 

0 

0 

0 

Step option 


Ready verify 

Command code byte 1 

Write 

0 

0 

0 

0 

0 

1 

0 



Command code byte 2 

Write 

0 

0 

DR 

Head number 1 


Command code byte 3 

Write 

HIcyI 

nder 

Sector number 


Command code byte 4 

Write 

Lo cvlinder (cvlinder=10 bit value) 


Command code byte 5 

Write 

Block count 


Command code bvte 6 

Write 

RT 

RTO 

0 

0 

0 

Step option 


Format track 

Command code byte 1 

Write 

0 

0 

0 

0 

0 

1 

1 

_ 0 


Command code byte 2 

Write 

0 

0 

DR 

Head number 


Command code byte 3 

Write 

Hi cvlinder 

0 

0 

0 

0 

0 

ro~ 


Command code byte 4 

Write 

Lo cvlinder ( 

cvlinde 

r=10 bit value) 


Command code byte 6 

Write 

0 

0 

0 

Interleave factor (1-16) 


Command code bvte 6 

Write 

RT 

0 

0 

0 

0 

Step option 


Format bad track 

Command code byte 1 

Write 

0 

0 

0 

0 

0 

1 

1 

Li 


Command code byte 2 

Write 

0 

0 

DR 

Head number 


Command code byte 3 

Write 

Hi cvlinder 

0 

0 

0 

0 




Command code byte 4 

Write 

Lo cvlinder (cvlinde 

r=10 bit value) 


Command code byte 5 

Write 

0 

0 

0 

Interleave factor (1-16) 


Command code bvte 6 

Write 

RT 

0 

0 

0 

0 

Step option 


Read 

Command code byte 1 

Write 

0 

0 

0 

0 

1 

0 

Lo 

Lo_ 


Command code byte 2 

Write 

0 

0 

DR 

Head number 


Command code byte 3 

Write 

HI cylinder 

Sector number 


Command code byte 4 

Write 

Lo cvlinder (cvlindt 

r=10 bit value) 


Doni care 

Write 

* • 

* 



Command code bvte 6 

Write 

RT 

RTO 

0 

0 

0 

Step option 


Write 

Command code byte 1 

Write 

0 

0 

0 

0 

1 

0 

LjL 

Lo_ 


Command code byte 2 

Write 

0 

0 

DR 

Head number 


Command code byte 3 

Write 

Hi cylinder 

Sector number 


Command code byte 4 

Write 

Lo cvlinder (cvlinder=10 bit value) 


Command code byte 5 

Write 

Block count 


Command code bvte 6 

Write 

RT 

0 

0 

0 

0 

Step option 

Seek 

Command code byte 1 

Write 

0 

0 

0 

0 

1 

0 11 1 1 


Command code byte 2 

Write 

0 

0 

DR 

Head 

numbf 

it 


Command code byte 3 

Write 

HI cvlinder 

0 

0 

0 

0 

LQ_ 

L0_ 


Command code byte 4 

Write 

Lo cv 

nder (cvlinde 

r=10t 

it valu 

e) 


Command code byte 5 

Write 


* 

* 


* 

• 1 • 1 • 


Command code bvte 6 

Write 

RT 


0 

0 

0 

Step 

DPtion 

init drive characteristics 

Command code byte 1 

Write 

n 

0 

0 

0 

1 

1 

0 

0 


Doni care 

Write 










Doni care 

Write 










Doni care 

Write 










Doni care 

Write 










Doni care 

Write 










HO max number of cylinders 

Write 










LO max number of cyiinders 

Write 










Max number of heads 

HO reduced write cylinder 

Write 










Write 










LO reduced write cylinder 

Write 










HO write precomp cylinder 

Write 










LO write precomp cylinder 

Write 










Max ECC data burst lenath 

Write 



_ 

_ 

_ 

— 

— 

LLIJ 


(Continued) 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.055. XT FIXED DISK CONTROLLER COMMAND SUMMARY (continued) 

___ Bit Number 

I Command Name I Command Seauence \Dlrectlon\ 7 \ 6 I 5 \ 4 Tl I 2 I i T'o I 


Read ECC burst 

Command code byte 1 

Write 

0 

0 

0 

0 

1 

1 

0 

1 


Doni care 

Write 

* 

* 

* 







Doni care 

Write 

• 

* 

* 







Don't care 

Write 

• 

* 








Don't care 

Write 

• 

* 

* 







Doni care 

Write 

• 

• 

* 






Read data from 

Command code byte 1 

Write 

0 

0 

0 

0 

1 

1 

1 

0 

sector buffer 

Doni care 

Write 


• 

* 







Doni care 

Write 

* 

* 








Donicare 

Write 


* 

• 







Doni care 

Write 

• 

• 

* 







Doni care 

Write 

* 

* 

• 






Write data to 

Command code byte 1 

Write 

0 

0 

0 

0 

1 

1 

1 

1 

sector buffer 

Doni care 

Write 

• 

• 

* 







Doni care 

Write 

* 

* 

* 







Doni care 

Write 


* 








Doni care 

Write 

* 

* 

* 







Doni care 

Write 

* 

* 

* 






RAM diagnostic 

Command code byte 1 

Write 

1 

1 

1 

0 

0 

“oi 

0 

0 

Donicare 

Write 

* 

* 

* 



* 




Doni care 

Write 


• 

• 







Doni care 

Write 

* 

* 

* 







Doni care 

Write 


* 

• 







Doni care 

Write 

* 

* 

* 






Drive diagnostic 

Command code byte 1 

Write 

1 

1 

1 

0 

0 

0 

1 

1 

Command code byte 2 

Write 

0 

0 

DR 







Command code byte 3 

Write 

* 

* 

* 







Command code byte 4 

Write 

* 

* 

• 







Command code byte 5 

Write 


* 








Command code bvte 6 

Write 

RT 

0 

0 

0 

0 

Steoc 

)Dtion 

Controller internal 

Command code byte 1 

Write 

1 

1 

1 

0 

0 

1 

0 

0 

diagnostics 

Doni care 

Write 

• 

• 

* 

* 

* 




Doni care 

Write 

* 

* 

* 

* 

* 





Doni care 

Write 

* 

* 

* 

* 

* 





Donicare 

Write 

* 

• 

* 

* 

* 





Donicare 

Write 

* 

* 

* 

* 

* 




Read long (sector plus 

Command code byte 1 

Write 

1 

1 

1 

0 

0 

~r~ 

0 

1 

4 bytes of ECC data) 

Command code byte 2 

Write 

0 

0 

DR 

Head number 

Command code byte 3 

Write 

HI cvlinder 

Sector number 


Command code byte 4 

Write 

Lo cvlinder (cvlinder = 10 bits) 


Command code byte 5 

Write 

Block count 


Command code bvte 6 

Write 

RT 

0 

0 

0 

0 

Steo ODtion 


Write long (sector plus 

Command code byte 1 

Write 

1 1 1 

1 

0 

0 

1 

nz 

Lo 

4 bytes of ECC data) 

Command code byte 2 

Write 

0 

0 

DR 

Head number 

Command code byte 3 

Write 

HI cvlinder 

Sector number 


Command code byte 4 

Write 

Lo cvlinder (cvlinder ^ 10 bits) 


Command code byte 5 

Write 

Block count 


Command code bvte 6 

Write 

RT 

0 


0 

0 

Steo ODtion 



Legend: DR = drive (0 or 1) 

RT - retries 

RTO - retry option on data ECC 

Note: The terms "track" and "cylinder" are used Interchangeably in the IBM documentation. 

Source: IBM PC/XT Technical Reference, pages 1-143 through 1-146 

7.049. PC and XT Floppy Disk Controller Command Summary 


See Also: 













XT and AT Fixed Disk Controllers 
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7.056. XT FIXED DISK CONTROLLER PORT USAGE 


Port 

Direction 

Function 

320H 

Controller to system 

Read data 

320H 

System to controller 

Write data 

321H 

Controller to system 

Read controller hardware status 

321H 

System to controller 

Reset controller 

322H 

Controller to system 

RESERVED 

322H 

System to controller 

Generate controller-select oulse 

323H 

Controller to system 

NOT USED 

323H 

System to controller 

Write oattern to DMA and INT mask reolster 


Sourc«: IBM PC/XT Technical Reference, page 1 -147 


See Also: 7.004. I/O Port Usage Summary 


7.057. XT FIXED DISK CONTROLLER DEVICE CONTROL BLOCK 


Bit Number 


Bvte 

7 

6 

5 

4 

3 

2 

1 

0 

Name 

Allowable Values 

ByteO 

✓ 

✓ 

✓ 






Command class 

000 and 111 are only values used 




✓ 

✓ 

✓ 

✓ 

✓ 

Command opcode 

00000=test drive ready 

00001 =recalibrate 

00010=RESERVED 

00011=request sense status 

00100=format drive 

00101 =ready verify 

00110=format track 

00111 =format bad track 

01000=read 

01001=RESERVED 

01010=write 

01011=seek 

01100=lnltlalize drive 

01101=read ECC burst error length 

01110=read data from sector buffer 

01111 =write data to sector buffer 

Byte 1 

0 

0 







Always zero 










Drive number 










Head number 


Byte 2 


~ 







Hi order 2 bits of cylinder number 








~v 


Sector number 


Byte 3 

“ST" 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Lo order 8 bits of cylinder number 


Byte 4 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Interleave or block count 

Interleave must be 0-16 

Byte 5 

✓ 








Retries 

1=disables 4 retries by controller during ops 


~ 







Retry option on data ECC error 

1=no rereads: 0=reread attempted 



~0~ 

~0~ 

~0~ 




Always zero 










Step option 

000=3 milliseconds per step 

001 =NOT USED 

010=NOTUSED 

011=NOTUSED 

100=200 microseconds per step 

101=70 microseconds per step (BIOS setting) 
110=3 milliseconds per step 

111=3 milliseconds per step 


Source: IBM PC/XT Technical Reference, pages 1-141 through 1-146 

See Also: 7.055. XT Fixed Disk Controller Command Summary 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.058. XT FIXED DISK CONTROLLER STATUS REGISTER 


Bit Numb er 


7 

6 

5 

4 

3 

2 

1 

0 

Name 

Allowable Values 

0 

0 







Always zero 




✓ 






Logical unit number 

0 or 1 




0 

0 

0 



Always zero 










Error status 

0=no error, 1 =error occurred 


1 




_ 


~0~ 

Always zero 



Source: IBM PC/XT Technical Reference, page 1-137 


See Also: 7.059. XT Fixed Disk Controller Sense Bytes 

7.060. XT Fixed Disk Controller Error Codes 


7.059. XT FIXED DISK CONTROLLER SENSE BYTES 


Bit Number 


Bvte 

7 

6 

5 

4 

3 

2 

1 

0 

Name 

Allowable Values 

ByteO 

✓ 








Address yalid 

Izzaddress Is yalid 


0 







Always zero 




✓ 

✓ 





Error type 

* 





✓ 

✓ 

✓ 

✓ 

Error code 


Byte 1 

0 

0 







Always zero 





~ 




~ 

Driye number 

Oorl 









Head number 


Byte 2 


ZZL 







HO 3 bits of cylinder number 






~ 


~V 


Sector number 


Byte 3 



~ 

✓ 

✓ 

✓ 

✓ 

✓ 

LO 8 bits of cylinder number 



•See 7.060. XT Fixed Disk Controller Error Codes 


Source: IBM PC/XT Technical Reference, page 1-137 

See Also: 7.058. XT Fixed Disk Controller Status Register 

7.060. XT Fixed Disk Controller Error Codes 


7.060. XT FIXED DISK CONTROLLER ERROR CODES 


Bit Number 


5 

4 

3 

2 

1 

0 

Value 

Error Descrlotlon 

0 

0 

0 

0 

0 

0 

0(0) 

No error during orevious ooeration 

0 

0 

0 

0 

0 

1 

1 (1) 

No Index signal detected from driye 

0 

0 

0 

0 

1 

0 

2(2) 

No seek complete signal detected from driye after seek reouested 

0 

0 

0 

0 

1 

1 

3(3) 

Write fault detected from driye during orevious ooeration 

0 

0 

0 

1 

0 

0 

4(4) 

Drive did not resoond with ready signal after being selected 

0 

0 

0 

1 

0 

1 

5(5) 

NOT USED 

~0| 

0 

0 

1 

1 

0 

6(6) 

No Track 00 signal detected from drive when It was exoected 

0 

0 

0 

1 

1 

1 

7(7) 

NOT USED 

0 

0 

1 

0 

0 

0 

8(8) 

Drive still seeking 

0 

1 

0 


0 

0 

10(16) 

ECC error In target ID field on the disk 

0 

1 

0 

0 

0 

1 

11(17) 

Uncorrectable ECC error In target sector during read 

0 

1 

0 

0 

1 

0 

12(18) 

No target address mark detected on the disk 

0 

1 

0 

0 

1 

1 

13(19) 

NOT USED 

0 

1 

0 

1 

0 

0 

14(20) 

Sector not found (cylinder and head found correctly) 

0 

1 

0 

1 

0 

1 

15(21) 

Seek comoare error (may be cylinder and/or head address) 

0 

1 

0 

1 

1 

0 

16(22) 

NOT USED 

0 

1 

0 

1 

1 

1 

17(23) 

NOT USED 

0 

1 

1 

0 

0 

0 

18(24) 

Correctable ECC error In the target field detected 

0 

1 

1 

0 

0 

1 

19(25) 

Bad track detected during previous ooeration 


Source: IBM PC/XT Technical Reference, pages 1-138 through 1-139 

See Also: 7.059. XT Fixed Disk Controller Sense Bytes 


PSI2 Disk Controllers 
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Source: "IDE Hard Disk Drive Interface," Byte, March 1991, page 321 


See Also: 7.063. IDE Commands 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.063. IDE COMMANDS 


Code 

Command 

Class 

Ootlonal? 

20 

Read sector(s) with retry 

1 


21 

Read sector(s) without retry 

1 


22 

Read Iona with retry 

1 


23 

Read Iona without retry 

1 


30 

Write sector(s) with retry 

2 


31 

Write sector(s) without retry 

2 


32 

Write sector(s) with retry 

2 


33 

Write sectoris) without retry 

2 


40 

Read verify sector(s) with retry 

1 


41 

Read verify sector(s) without retry 

1 


50 

Format track 

2 


90 

Execute drive diaanostic 

1 


91 

Initialize drive parameters 

1 


lx 

Recalibrate 

1 


3C 

Write verify 

3 

✓ 

7x 

Seek 

1 


8x 

Vendor unlaue 3 



94 EO 

Standby Immediate 

1 

✓ 

95 El 

Idle Immediate 

1 

✓ 

96 E2 

Standby 

1 

✓ 

97 E3 

Idle 

1 

✓ 

98 E5 

Check power mode 

1 

✓ 

99 E6 

Set sleep mode 

1 

✓ 

9A 

Vendor unique 1 



C0-C3 

Vendor unique 2 



C4 

Read multiple 

1 

✓ 

C5 

Write multiple 

3 

✓ 

C6 

Set multiple mode 

1 

✓ 

C8 

Read DMA with retry 

1 

✓ 

C9 

Read DMA without retry 

1 

✓ 

CA 

Write DMA with retry 

3 

✓ 

CB 

Write DMA without retry 

3 

✓ 

E4 

Read buffer 

1 

✓ 

E8 

Write buffer 

2 

✓ 

E9 

Write same 

3 

✓ 

EC 

Identify drive 

1 

✓ 

EF 

Set features 

1 

✓ 

F5-FF 

Vendor unique 4 




Source: 'IDE Hard Disk Drive Interface,' Byte, March 1991, page 322 

See Also: 7.062. IDE Registers 


7.064. PS/2 POS I/O ADDRESS SPACE 


Address 

Function 

Comments/BIt Meaninas 

94 (148) 

System board enable/setup register 

Bit 7 seUenable functions, zero=setup functions 

Bit 5 set=enables VGA. zero=setUD VGA 

95(149) 

RESERVED 


96(150) 

Adaoter enable/setuo realster 

Bit 3 set=setuD adapters. zero=enable reqisters 




100 (256) 

POS realster 0 -• LO adapter ID byte 

Read only 

TLIlij-jW 


Read only 

TUlii'W 


Read/write If Implemented (bit 0=card enable) 

Hi'Hii~W 


Read/write If Implemented 


POS realster 4 - ootlon select data bvte 3 

Read/write if Implemented 

TUI 1 ilW 


Read/write If Implemented (bit 7=channel active, bit 6=channel status) 

Tl'Iltl'W 

POS realster 6 -- LO subaddress extension 


107 (263) 

POS realster 7 - HO subaddress extension 



Version: Applies to Models 50,60, and 80 only. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 2-21 through 2-28 

IBM PS/2 Model 80 Technical Reference, pages 2-29 through 2-47 

See Also: 7.065. PS/2 POS Descriptor File Format 

7.066. PS/2 POS ID Assignments 
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7.065. PS/2 POS DESCRIPTOR FILE FORMAT 


Command Svntax 

Function 

Examole* 

Example Explanation I 

ADAPTER ID number 

Defines card's ID number 



ADAPTER NAME strina 




NUMBYTES number 




FIXED RESOURCES 

DOS settina resource settina 

Defines resources required by card 

FIxedResources POS[1l-*XXXXXXOr Int 3 

Card uses first POS byte, LO 2 bits 

NAMED ITEM prompt (choice...) help 

Defines choices for a resource 

Named_ttem 

Prompt 'Communications Port to Use:' 
choice 'COM1' pos[01=XXXXXX01b 
Io03feh-03flh Int 4 
choice 'COM2' pos(0]»XXXXXX10b 
loO2f0h4)2f(hlnt3 

Helo 'select 1 of the two serial Dorts listed' 

Names an item In pos[0] used to 
store the user's choice o( serial ports 

PROMPT strino 

Defines a strina 

See Named Item, above 


CHOICE choice_name 

DOS settina resource settina 

Defines a named choice 

See Named Item, above 


HELP strina 

Defines a helD strina 

See Named Item, above 


POSInumber1=bitllst 

Defines 1 or more POS bvte settinas 

PosI0l=XX1XX0XXb 

X=ianored. 1=set bit, 0=clear bit 

10 franae...! 

Defines 1 or more I/O address ranaes 

io03(8h-03ffh 


INT (number...! 

Defines 1 or more InternjDts used 

Int 4 


ARB (number...! 

Defines 1 or more arbitration levels 

ARB1 

Sets arbitration level 1 

MEM (ranae...! 

Defines 1 or more memory ranaes 

MEM OCOOOOh-OCFFFFh 

Card uses mem (rom OCOOOO-CFFFFh 


‘Keywords are not case-sensitive. The case Is preserved In text strings. Blanks, tabs, and new lines are ignored 
except In text strings. Lines beginning with semicolons are Ignored. 

Version: Does not apply to Model 25 or 30. 

Note: • 10, INT, ARB, and MEM are resource_settings. 

• POS Is a pos_setting. 

• File must contain at least one CardJD, one Card_Name, and NumBytes; all else is optionai. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 2-38 through 2-46 

IBM PS/2 Model 80 Technical Reference, pages 2-55 through 2-63 

See Also: 7.066. PS/2 POS ID Assignments 


7.066. PS/2 POS ID ASSIGNMENTS 


15 

IBM Definition 


RESERVED 


Bus master 


Direct memory access devices 


Direct orooram control (Includes memorv-maDoed I/O devices) 





FFFF 

Device not attached 1 


Note: These IDs are IBM guidelines only; manufacturers are free to 

determine their own IDs, although to do so may cause conflicts. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, page 2-108 

IBM PS/2 Model 80 Technical Reference, page 2-134 

See Also: 7.064. PS/2 POS I/O Address Space 
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7.067. PS/2 MODEL 50/60/70/80 DMA I/O ADDRESS MAP 



Function 

0(0) 

Channel 0 memory address realster 

1 fi) 

Channel 0 transfer count realster 

2f2) 

Channel 1 memory address realster 

3f3) 

Channel 1 transfer count realster 

4f4) 

Channel 2 memory address realster 

5(5) 

Channel 2 transfer count realster 

6(6) 

Channel 3 memory address realster 

7(7) 

Channel 3 transfer count realster 

8(8) 

Status realster for channels 0-3 

A (10) 

Mask realster (set/reset) for channels 0-3 

B(11) 

I tTi [=1 1 ki (=] JiVill (:1 M f •] i k 1 ■ 1 i Ul 

C(12) 


D(13) 


E(14) 

Clear mask realster lor channels 0-3 I 

F(15) 

Write mask realster for channels 0-3 1 

18(24) 


1A(26) 


81 (129) 

Channel 2 oaae table address realster (uooer byte) 1 

ESIEEn 


83(131) 


87(135) 


89 (137) 


EElSEEni 


B-l-ltki f 




CO (192) 


C2 (194) 

Channel 4 transfer count realster 

C4(196) 

Channel 5 memory address realster 


Channel 5 transfer count realster 


Channel 6 memory address realster 


Channel 6 transfer count realster 


Channel 7 memory address realster 


Channel 7 transfer count realster 


Status realster for channels 4-7 

D4 (212) 

Mask realster for channels 4-7 

D6 (214) 

Mode realster for channels 4-7 

D8 (216) 

Clear byte oointer 

DA (218) 

Master clear 


Clear mask realster for channels 4-7 




Note; • Channels 0-3 follow PC/AT guidelines. 

• Models 25 and 30 follow XT DMA guidelines. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, page 3-13 

IBM PS/2 Model 80 Technical Reference, page 3-19 


See Also: 7.068. PS/2 DMA Registers 
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7.068. PS/2 DMA REGISTERS 


Register 
Memory address 
I/O address 
Transfer count 
Temporary holding 
Mask 


Size _ Comments 

24 bits 1 per channel 
16 bits 1 per channel 
16 bits 1 per channel 

16 bits All channels _ 

4 bits 1 for channels 0-3 
1 lor channels 4-7 

4 bits 1 for channel 0 

_ 1 for channel 4 

ebits 1 per channel 


6 bits 11 for channels 0-3 
1 for channels 4-7 


8 bits |1 for all channels* 


Bit Number 

U-i 6 | 5 | 4 | 3rrm 


_ Always one more than the number of DMA translers _ 

"✓ RESERVED ~ 

✓ Mask bit (O-dear, 1>set) 

_✓ ✓ Channel select (00=0 or 4,01=l or 5,10=2 or 6,11 =3 or 7i 

RESERVED 

Arbitration level (4-bit binary value) _ 

RESERVED (bit 5 must be set to 0) 

✓ ✓ 00-verify op, 01 *write op, 10=read op, 1 Preserved 
_✓ ✓ 00=select channel 0 or 4,01 =1 or 5,10=2 or 6,11 =3 or 7 

Channel 3 or 7 request 
Channel 2 or 6 request 
Channel 1 or 5 request 
Channel 0 or 4 request 

✓ Terminal count on channel 3 or 7 

✓ Terminal count on channel 2 or 6 

✓ Terminal count on channel 1 or 5 

_✓ Terminal count on channel 0 or 4 _ 

When operating as function register: 
program command 

✓ RESERVED 

✓ ✓ ✓ channel number 

When operating as extended mode register: 

✓ RESERVED (bit 4 must be 0) 

0=8 bit transfer, 1=16-bit transfer 

✓ 0=read memory transfer, 1 =write to memory transfer 

✓ 0=verify, 1 =trans(er data 

✓ 0=1/0 address equals OOOOH, 1=use programmed I/O addr. 


9 bits I Independent of DMA 


*See note In source on DMA Extended Operations, p 
of the IBM PS/2 Model 80 Technical Reference. 


Does not apply to Model 25 or 30. 


e 3-18 of the IBM PS/2 Model 50 and 60 Technical Reference or page 3-24 


IBM PS/2 Model 50 and 60 Technical Reference, pages 3-14 through 3-20 
IBM PS/2 Model 80 Technical Reference, pages 3-20 through 3-27 


See Also: 


7.067. PS/2 Model 50/60/80 DMA I/O Address Map 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.069. PS/2 COUNTER REGISTERS 





p" 

E 


D 

B 

B 

D 

PI 

Allowable Values 

Read/write counter 0 

iK&nzn 











Read/write counter 2 

42(66) 











Write control byte 

43(67) 

For counter 0 and 2 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


SCI and SCO: 00>counter 0,10=counter 2 
(others resenred) 

RW1 and RWO: 00-counter latch command 

01-read/write counter bits 0-7 only 

10- read/wrlte counter bits 8-15 only 

11- read/write counter bits 0-7, then 8-15 
M2, M1, and MO; 000-mode 0,001 -mode 1 

010-mode 2, 011-mode 3 

100-mode 4,101-mode 5 

BCD: 0-16 bit binary counter 

1-BCD decimal counter 

Read/write counter 3 

44(68) 











Write control byte 

47(71) 

For counter 3 



✓ 

✓ 





SCI and SCO: 00-counter 3 (others reserved) 

RW1 and RWO: 00-counter latch select counter 0 

01 -read/write counter bits 0-7 only 

10- reserved 

11- resen/ed 

Must be 0 


Version: Does not apply to Model 25 or 30. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 3-29 through 3-31 

IBM PS/2 Model 80 Technical Reference, pages 3-35 through 3-37 


7.070. PS/2 SYSTEM CONTROL PORT A (92H) 


Bit Number 


7 

6 

5 

4 

3 

2 

r 

0 

Function 

Allowable Values 

✓ 

✓ 







Disk activity iight 

Any bit set to 1 turns activity light on 



✓ 



✓ 



RESERVED 





✓ 





Watchdog timer status* 

0=no timeout, 1-timeout occurred 









RT/CMOS security lock 

0=unlocked, 1-locked (done by POST) 









A20 active Indicator 

0-A20 line Is Inactive, 1-A20 Is active 








ZZi 

Alternate CPU reset 

0-system reset or write, 1-pulse alt reset pin 


*The Watchdog timer status Is read only. All others are read/write. 


Version: Does not apply to Model 25 or 30. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-194 through 4-195 

IBM PS/2 Model 80 Technical Reference, pages 4-195 through ^196 

See Also: 7.071. PS/2 System Control Port B (61H) 


7.071. PS/2 SYSTEM CONTROL PORT B (61H) 


Bit Number 


7 

6 

5 

4 

3 

2 

1 

0 

Function for Write Operations 

Function for Read Operations 

✓ 








Reset timer 0 output latch (1-IRQ 0 reset) 

Parity check state (1 -parity check occurred) 


✓ 







RESERVED 

Channel check state (1-channel check occurred) 



✓ 






RESERVED 

Mirrors timer 2 output condition 




✓ 





RESERVED 

Toggles on each refresh reguest 









Enable channel check (0-dlsable) 

Channel check status 






~v 



Enable parity check (0-dlsable) 

Parity check status 







~ 


Enable speaker data (0-dlsable) 

Speaker data status 









Enable timer 2 gate (0-dlsable) 

Timer 2 gate status 


Version: Does not apply to Model 25 or 30. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-192 through 4-194 

IBM PS/2 Model 80 Technical Reference, pages 4-193 through 4-194 

See Also: 7.070. PS/2 System Control Port A (92H) 


PSI2 Model 50I60I70I80 
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7.072. PS/2 RT/CMOS AND NMI MASK (70H) 


Bit Number 


7 

6 

5 

4 

3 

2 

1 

0 

Function 

Allowable Values 

✓ 








Non-maskable Interrupt (NMI) 



✓ 







RESERVED 


_ 

_ 


~7' 





RT/CMOS RAM address 

(Used with port 71H to write to that address) 


‘The sources disagree on setting the NMI: 

PS/2 Model 50 and 60 Technical Reference: 0-NMI masked, 1 >NMI enabled 
PS/2 Model 80 Technical Reference: 1-NMI masked, 0-NMI enabled 


Version: Does not apply to Model 25 or 30. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-183 through 4-184 and 4-194 

IBM PS/2 Model 80 Technical Reference, pages 4-183 through 4-184 and 4-194 


7.073. PS/2 MODEL 70/80 MEMORY ENCODING REGISTERS 

Model 70 Memory Encoding Register 1 


BItNu 

mbt 

ir 

7 

6 

5 

4 

3 

2 

1 

0 

Function 

Allowable Values 

✓ 








-Card 2 EN2 

0=enables second 1 MB block In connector 2 


✓ 







-Card 2 EN1 

0=enables first 1 MB block in connector 2 



✓ 






-Card 1 EN2 

0=enables second 1 MB block In connector 1 




✓ 





-Card 1 EN1 

0=onables first 1 MB block In connector 1 









-ENSPLIT 

0=split block enabled 









-640 

0=640K mapped to 1st MB; 1=512K mapped to 1st MB 









ROMEN 

0=ROM disabled during read; 1=ROM disabled during write 








'V 

-ENPLRPCH 

0=enables parity checking 


Model 70 Memory Encoding Register 2 
Bit Number 


7 

6 

5 

4 

3 

2 

1 

0 

Function 

Allowable Values 

✓ 

✓ 







RESERVED 

set to 1 



✓ 






-Card 3 EN2 

0=enables second 1 MB block in connector 3 




✓ 





-Card 3 EN1 

0=enables first 1 MB block In connector 3 









SPA23 

address 23 of split memory block 






'V_ 



SPA22 

address 22 of split memory block 







'V 


SPA21 

address 21 of split memory block 









SPA20 

address 20 of split memory block 


Model 80 Memory Encoding Register Type 1 
_ Bit Number _ 


7 

6 

5 

4 

3 

P 

1 

0 

Function 

Allowable Values 

✓ 

✓ 







EN3, EN4 

10=1 MB card enabled In connector 2; 11 =card disabled in connector 2 



✓ 

✓ 





EN1,EN2 

10=1 MB card enabled In connector 1; 11=card disabled in connector l 





_✓ 




-ENSPLIT 

0=split block enabled 









-640 

0=640K mapped to 1st MB; 1=512K mapped to 1st MB 







'V 


ROMEN 

0=ROM disabled during read: 1=ROM disabled during write 








'V 

-ENPLRPCH 

0=enables parity checking 


Model 60 Split Address Register Type 1 


ITI 

nri 


[3 



rri 



Allowable Values 

✓ 

✓ 

✓ 

✓ 





RESERVED 

set to 0 









SPA23 

address 23 of spilt memory block 









SPA22 

address 22 of split memory block 









SPA21 

address 21 of split memory block _ 









SPA20 

address 20 of spilt memory block 


Model 80 Memory Encoding Register 1 Type 2 


BItNu 



7 

fi 

5 

4 

3 

P 

1 

n 


Allowable Values - 

✓ 

✓ 







RESERVED 

set to 1 -. . _ r——— 









EN1,EN2 

00 2MB card In conn.l; 01=1st MB disabled : 10=2nd MB disabled, ii=invaiid 









-ENSPLIT 

0=split block enabled --- 






V 



-640 

0-640K mapped to 1st MB: 1=512K maoned to 1st MB 









ROMEN 

0=ROM disabled during read: 1=ROM disabled during write 









-ENPLRPCH 

0=enables parity checking - 


(Continued) 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.073. PS/2 MODEL 70/80 MEMORY ENCODING REGISTERS (continued) 


Model 80 Memory Encoding Register 2 Type 2 
Bit Number 


7 


5 

4 

3 

2 

1 

0 

Function 

Allowable Values 

✓ 

✓ 







RESERVED 

set to 1 



✓ 

✓ 





EN1,EN2 

00=2MB card In conn.2; 01-1st MB disabled; 10-2nd MB disabled; 11-disabled 





_✓ 




SPA23 

address 23 of split memory block 









SPA22 

address 22 of split memory block 









SPA21 

address 21 of split memory block 


z 



z 



Y. 

SPA20 

address 20 of split memory block 


Models 90 end 95 Split Address Register 


BItNu 

mbt 

r 

7 

6 

_5J 

□ 

O 

2 

1 


Function 

Allowable Values 1 

✓ 









split address bit 27 I 


la 







SPA26 




D 






SPA25 





Ea 





SPA24 






a 




SPA23 







□ 



SPA22 

split address bit 22 







□ 


SPA21 

split address bit 21 






_ 

_ 

Y 

SPA20 

split address bit 20 


Models 90 and 95 Memory Encoding Register 

Bit Number 



B 

B 

B 

B 

B 

D 

B 

Function 

Allowable Values 

✓ 









0=disabled, 1-enabled 


✓ 







RESERVED 




✓ 







0=dlsabled, 1-enabled 




✓ 





Lock 

0=enabled, 1-disabled 









Enable split 

0=enabled, 1-disabled 









640 

0=640,1-512K 









ROM enable 

0=disabled, 1 -enabled 









Enable planar parity check 

0=enabled, 1 -disabled 


Source: IBM PS/2 Hardware Interface Technical Reference, pages Model 70 System Board 3-14 through 3-16, 

Model 80 System Board 3-20 through 3-26 

IBM PS/2 Hardware Interface Technical Reference, System Specific Information, Model 90 pages 4-15 
through 4-16 and Model 95 pages 4-15 through 4-16 


7.074. PS/2 MICROCHANNEL ARBITRATION BUS PRIORITY ASSIGNMENTS 


ARB level 

Asslanment 

-2 

Memory refresh 

-1 

NMI 

0 

DMA channel 0 

1 

DMA channel 1 

2 

DMA channel 2 

3 

DMA channel 3 

4 

DMA channel 4 

5 

DMA channel 5 

6 

DMA channel 6 

7 

DMA channel 7 

8-E 

Available 

F 

Svstem mlcroorocessor 


Source: IBM PS/2 Hardware Interface Technical Reference, page MicroChannel Arbitration 31 

and under Central Arbiter In the chapters on the Individual models 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.077. ASYNC DIVISOR LATCH REGISTER 



Note: Assumes baud-rate generator with a frequency of 1.8432 Mhz. 


Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Async 7 through 9 

See Also: 7.075. Async Adapter I/O Port Usage 



7.079. ASYNC INTERRUPT IDENTIFICATION REGISTER 


Bit Number ___ 

| 7|6|5[4 | 3 | 2 | r|0 | Function I State on Reset I Allowable Values I 

|✓|✓|✓|✓|✓| I I lAlwayszero | 00000 INo function I 








Source: 



Note: Resistive Inputs are read by first outputting to port 201H, then 

noting the amount of time they remain high by Inputting 
continuously from port 201H. 

Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Game Control Adapter 3 

through 6 

See Also: 7.084. Game Adapter AB Joystick Data Byte 

7.085. Game Adapter ABCD Paddle Data Byte 
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7.084. GAME ADAPTER AB JOYSTICK DATA BYTE 


7 

6 

5 

4 

3 

2 

1 

0 

Function 1 

✓ 








Status of B 

oystick button 2 


✓ 







Status of B 

oystick button 1 



✓ 






Status of A 

oystick button 2 




_✓ 





Status of A 

oystick button 1 









B 

oystick Y coordinate^ 









B 

oystlck X coordinate^ 







'V_ 


A 

oystick Y coordinate^ 









A 

oystick X coordinate^ 


•Coordinates are determined by the length of time the bit Is held high. 

Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Game Control Adapter 5 through 6 

See Also: 7.003. Game Adapter I/O Port Usage 

7.065. Game Adapter ABCD Paddle Data Byte 


7.085. GAME ADAPTER ABCD PADDLE DATA BYTE 


7 

6 

5 

4 

3 

2 

1 

0 

Function 

✓ 








Status of D paddle button 


✓ 







Status of C paddle button 



✓ 






Status of B paddle button 









Status of A paddle button 









D paddle coordinate^ 









C paddle coordinate^ 









B paddle coordinate^ 









A paddle coordinate* 


•Coordinates are determined by the length of time the bit Is held high. 

Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Game Control Adapter 5 through 6 

7.083. Game Adapter I/O Port Usage 
7.084. Game Adapter AB Joystick Data Byte 


See Also: 
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7.087. IBM PRINTER CONTROL CODES SUMMARY 


Printer Type* 


Function Tvoe 

Function 

Code 

ASCII 

Hex 

Graohlcs 

Color 

Comoact 

Character Style 

Select char sett 

<ESC>7 

55 

IB 37 

✓ 

✓ 


Select char set 2 

<ESC>6 

54 

1B36 

✓ 

✓ 



10 characters per Inch (Compressed OFF) spacing 

<DC2> 

18 

12 

✓ 

✓ 

✓ 


17.1 characters per Inch (Compressed ON) spacing 

<SI> 

15 

OF 

✓ 

✓ 

✓ 


Doublestrike ON 

<ESC>Q 

71 

IB 47 

✓ 

✓ 



Doublestrike OFF 

<ESC>H 

72 

1B48 

✓ 

✓ 



DoublewldthON (lines) 

<ESC>W<SOH> 

87 

IB 57 01 

✓ 

✓ 

✓ 


Doublewldth OFF (lines) 

<ESC>W<NUL> 

87 

IB 57 00 

✓ 

✓ 

✓ 


Doublewldth by line ON 

<SO> 

14 

OE 

✓ 

✓ 

✓ 





1B0E 


✓ 



Doublewldth by line OFF 

<DC4> 

20 

14 

✓ 

✓ 

✓ 


Emphasized printing ON 

<ESC>E 

69 

1B45 

✓ 

✓ 



Emphasized printing OFF 

<ESC>F 

70 

1B46 

✓ 

✓ 



Subscript ON 

<ESC>S<SOH> 

83 

IB 53 01 

✓ 

✓ 



Superscript ON 

<ESC>S<NUL> 

83 

1B53 00 

✓ 

✓ 



Subscript/superscript OFF 

<ESC>T 

84 

1B54 

✓ 

✓ 



Set draft quality print 

<ESC>l<SOH> 

73 

IB 49 01 


✓ 



Set text quality print 

<ESC>I<STX> 

73 

IB 49 02 


✓ 



Set letter quality print 

<ESC>I<ETX> 

73 

IB 49 03 


✓ 



Proportional spacing ON 

<ESC>P<SOH> 

80 

IB 50 01 


✓ 



Proportional spacing OFF 

<ESC>P<NUL> 

80 

IB 50 00 


✓ 



12 characters per Inch spacing 

<ESC>: 

58 

1B3A 


✓ 



Print all characterst 

<ESC>## 

92 

1B5C## 


✓ 



Print next character 

<ESC>* 

94 

1B5E 


✓ 



Underline ON 

<ESC>-<SOH> 

45 

IB 2D 01 

✓ 

✓ 

✓ 


Underline OFF 

<ESC>-<NUL> 

45 

IB 2D 00 

✓ 

✓ 

✓ 

Page Settings 

Ignore paper end ON 

<ESC>8 

56 

IB 38 

✓ 




Ignore paper end OFF 

<ESC>8 

56 

1B38 

✓ 




Set length of page in lines (M27) 

<ESC>C# 

67 

IB 43# 

✓ 

✓ 

✓ 


Set length of page In inches (1-22) 

<ESC>C<SOH># 

67 

IB 43 00# 

✓ 

✓ 



Automatic line Justification ON 

<ESC>M<SOH> 

77 

1B4D 01 


✓ 



Automatic line Justification OFF 

<ESC>M<NUL> 

77 

1B4D00 


✓ 



Perforation skip ON (M27) 

<ESC>N# 

78 

1B4E# 

✓ 

✓ 

✓ 


Perforation skip OFF 

<ESC>0 

79 

1B4F 

✓ 

✓ 

✓ 


Set top of page (form) 

<ESC>4 

52 

1B34 


✓ 



Set left and right margins 

<ESC>X## 

88 

IB 58## 


✓ 



Clear tabs (set tabs to power-on defaults) 

<ESC>R 

82 

IB 52 


✓ 

✓ 


Set horizontal tab stops 

<ESC>D#...#<NUL> 

68 

IB 44#...# 00 

✓ 

✓ 

✓ 


Set vertical tab stops 

<ESC>B#...#<NUL> 

66 

IB 42#...# 00 


✓ 

✓ 

Line Settings 

Carriage return 

<CR> 

13 

OD 

✓ 

✓ 

✓ 


Line feed 

<LF> 

10 

OA 

✓ 

✓ 

✓ 


Set variable line feed to #/72 inch (1-65) 

<ESC>A# 

65 

1B41# 

✓ 

✓ 



Set variable line feed to #/216 inch (1-255) 

<ESC>J# 

74 

1B4A# 

✓ 

#/144" 



Set 1/8 inch line feed 

<ESC>0 

48 

IB 30 

✓ 

✓ 

✓ 

Line Settings 

Set 7/72 inch line feed 

<ESC>1 

49 

1B31 

✓ 

6/72" 

6/72" 

Start variable line feed (used after EscA) 

<ESC>2 

50 

IB 32 

✓ 

✓ 

✓ 


Set #/216 inch line feed (1-255) 

<ESC>3# 

51 

1B33# 

✓ 

#/144" 



Vertical tab 

<VT> 

11 

OB 


✓ 

✓ 


Reverse line feed 

<ESC>1 

93 

1B5D 


✓ 


Automatic line feed ON 

<ESC>5<SOH> 

53 

IB 35 01 


✓ 

✓ 

lAutomatic line feed OFF 

<ESC>5<NUL> 

53 

IB 35 00 


✓ 

✓ 


(Continued) 
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7.087. IBM PRINTER CONTROL CODES SUMMARY (continued) 


PrI 

nter Tvo 


Function Tvoe 

Function 

Code 

wjcitim 

Hex 

Graohlcs 



Printer Control 

Escape (command start) 

<ESC> 

27 

18 

✓ 

✓ 

✓ 


Null (command end) 

<NUL> 

0 

0 

✓ 

✓ 

✓ 


Ring bell 

<BELL> 

7 

7 

✓ 

✓ 



Cancel (clear printer buffer) 

<CAN> 

24 

18 

✓ 

✓ 

✓ 


Select printer 

<DC1> 

17 

11 


✓ 



Deselect color printer 

<ESC>0<STX> 

81 

185102 


✓ 



Deselect printer 

<DC3> 

19 

13 


✓ 



Automatic ribbon band shift 

<ESC>a 

97 

1861 


✓ 



Select ribbon band 4 (black) 

<ESC>b 

98 

18 62 


✓ 



Select ribbon band 3 

<ESC>c 

99 

1863 


✓ 



Space #/120 forward to next character 

<ESC>d«f 

100 

1864#» 


✓ 



Space #/l20 backward to next character 

<ESC>e«# 

101 

18 65## 


✓ 



Select ribbon band 2 

<ESC>m 

109 

18 6D 


✓ 



Set aspect ratio to 1:1 

<ESC>n<SOH> 

110 

186E01 


✓ 



Set asiMct ratio to 5:6 

<ESC>n<NUL> 

110 

1B6EOO 


✓ 



Select ribbon band 1 

<ESC>y 

121 

18 79 


✓ 



Initialize function ON 

<ESC>?<SOH> 

63 

1B3F01 


✓ 



Initialize function OFF 

<ESC>?<NUL> 

63 

1B3F00 


✓ 



Unidirectional printing ON 

<ESC>U<SOH> 

85 

18 5501 

✓ 

✓ 



Unidirectional printing OFF 

<ESC>U<NUL> 

85 

18 55 00 

✓ 

✓ 



Home print head 

<ESCx 

60 

18 3C 

✓ 

✓ 

✓ 


Formfeed 

<FF> 

12 

OC 

✓ 

✓ 

✓ 


Horizontal tab 

<HT> 

9 

9 

✓ 

✓ 

✓ 


Select control-value data type 

<ESC>@# 

64 

18 40# 


✓ 



Backspace 

<BS> 

6 

8 


✓ 


Graphics 

Set to 480 bit Image graphics mode 

<ESC>K##[dala] 

75 

1848## 

✓ 

1108 

560 


Set to 960 bit image graphics mode, half speed 

<ESC>L«#[data] 

76 

1B4C## 

✓ 

2216 



Set to 960 bit image graphics mode, normal speed 

<ESC>Y##[datal 

69 

18 59## 

✓ 

2216 



Set to 1920 bit image graphics mode 

<ESC>Z##[datal 

90 

1B5A## 

✓ 

4432 



•Refers to IBM Graphics Printer, IBM Color Printer, and IBM Compact Printer, respectiveiy. 
fNumber of characters to print 

Note: • Characters enclosed In brackets are ASCII code names, as In <ESC>. 

• # should be replaced by the relevant numeric value In this chart. 

• [data] Indicates a bitstream of appropriately formatted data. 

• Numbers In "bit Image graphics modes" Indicate number of data bytes that follow. 

Source: IBM Options and Adapters Technical Reference, Vol. 1, pages Graphics Printer 4 through 6, Color Printer 9 through 35, 

and Compact Printer 3 through 10 

See Also: 1.20. ASCII Control Codes 

7.088. Qume Sprint 11/Diablo 630 Printer Control Codes Summary 
7.089. Epson Printer Control Codes Summary 
7.090. HP Laserjet Printer Control Codes Summary 
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7.088. QUME SPRINT ll/DIABLO 630 PRINTER CONTROL CODES SUMMARY 


Function Tvoe 

Function 

Code 

ASCII 

Hex 

Diablo 630 

Carriage 

Backspace 1/120 inch 

<ESC><BS> 

6 

1B00 

✓ 

Movement 

Backward (negative) line feed 

<ESC><LF> 

10 

1B0A 

✓ 


Define vertical spacing increment as #-1 

<ESC><RS># 

30 

IB IE# 

✓ 


Set horizontal space increment to #-1 

<ESC><US># 

31 

IB IF# 

✓ 


Absolute vertical tab to line #-1 

<ESC><VT># 

11 

IB OB# 

✓ 


Absolute vertical to line tt 

<ESC>P# 

80 

1B50# 



Absolute horizontal tab to column ff-l 

<ESC><HT> 

9 

IB 09 

✓ 


Absolute horizontal tab to column # 

<ESC>C## 

67 

IB 43## 



Backward (negative) half line feed 

<ESC>D 

68 

IB 44 

✓ 


Half-line feed 

<ESC>U 

85 

IB 55 

✓ 

Printer 

Shift to primary mode 

<ESC><SO> 

14 

1B0E 


Control 

Return to normal mode 

<ESC><SI> 

15 

IB OF 



Initialize printer 

<ESC><SUB>I 

26 

1B1A49 



Terminal self-test 

<ESC><SUB><SO> 

26 

1B1A0E 



Initialize printer 

<ESC><CR>P 

13 

1B0D 



Enter user test mode 

<ESC>@T 

64 

1B40 54 



Enter secondary mode 

<ESC># 

35 

IB 23 



Sheet feeder page eject 

<ESC>e 

101 

IB 65 



Sheet feeder insert page from tray one 

<ESC>i 

105 

IB 69 


Print Special 

Print special character position (X)4 


32 

1B20H 


Characters 

Print special character position 002 


47 

1B2F 


Printer 

Set right margin 

<ESC>0 

48 

IB 30 

✓ 

Settings 

Set horizontal tab stop 


49 

1B31 

✓ 


Clear all horizontal tab stops 

<ESC>2 

50 

IB 32 

✓ 


Graphics on 1/60 inch 

<ESC>3 

51 

1B33 

✓ 


Graphics off 

<ESC>4 

52 

IB 34 

✓ 


Forward print 

<ESC>5 

53 

IB 35 

✓ 


Backward print 

<ESC>6 

54 

IB 36 

✓ 


Clear horizontal tab stop 

<ESC>8 

56 

1B38 

✓ 


Set left margin 

<ESC>9 

57 

IB 39 

✓ 


Auto line feed on 

<ESC>. 

46 

1B2E 



Auto line feed off 

<ESC>. 

44 

1B2C 



Auto bi-directional printing on 

<ESC>< 

60 

1B3C 



Auto bi-directional printing off 

<ESC» 

62 

1B3E 



Set top margin 

<ESC>+ 

43 

1B2B 



Set bottom margin 

<ESC>- 

45 

IB 2D 



Proportional printwheel on 

<ESC>$ 

36 

IB 24 

✓ 


Proportional printwheel off 

<ESC>% 

37 

IB 25 

✓ 


Set tabs at # 

<ESC>(# 

40 

IB 26# 



Clear tabs at # 

<ESC>)# 

41 

IB 29# 



Define horizontal space increments 

<ESC>E## 

69 

IB 45## 



Set form length 

<ESC>F## 

70 

IB 46## 



Graphics on 1/120 inch 

<ESC>G 

71 

IB 47 

✓ 


Relative horizontal motion 

<ESC>H### 

72 

IB 48### 



Underline on 

<ESC>I 

73 

IB 49 



Underline off 

<ESC>J 

74 

1B4A 



Bold overprint on 

<ESC>K# 

75 

1B4B# 



Define vertical spacing increment 

<ESC>L## 

76 

1B4C## 



Bold overprint off 

<ESC>M# 

77 

1B4D# 



No carriage movement on next character 

<ESC>N 

78 

1B4E 



Right margin control on 

<ESC>0 

79 

1B4F 



Shadow print on 

<ESC>Q 

81 

IB 51 



Shadow print off 

<ESC>R 

82 

IB 52 



No print on 

<ESC>S 

83 

1B53 



No print off 

<ESC>T 

84 

1B54 



Auto carriage retum/line feed on 

<ESC>W 

87 

IB 57 



Relative vertical paper motion 

<ESC>V«## 

86 

IB 56### 



Force execution 

<ESC>X 

88 

1B58 



Right margin control off 

<ESC>Y 

89 

IB 59 



Auto carriage retum/line feed off 

<ESC>Z 

90 

1B5A 



Force execution 

<ESC>x 

120 

IB 78 
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Note: * Characters enclosed In brackets are ASCII code names, as In <ESC>. 

• # should be replaced by the relevant numeric value In this chart. 

• Printers also recognize the following ASCII control sequences: 


Function 

ASCII Control Code 

ASCII 

Diablo 630 

Perform user test continuously 

SOH 

1 


Perform user test once 

SIX 

2 


Halt continuous user test 

ENQ 

5 


Sound bell 

BEL 

7 


Backspace 

BS 

e 

✓ 

Horizontal tab 

HT 

9 

✓ 

Linefeed 

LF 

10 

✓ 

Vertical tab 

VT 

11 

✓ 

Formfeed 

FF 

12 

✓ 

Carriage return 

CR 

13 

✓ 

Escape (return to normal) 

ESC 

27 


Program mode carriage motion 

US 

31 


No operation 

DEL 

127 

✓ 


Source: The Winn Rosch Hardware Bible (Brady), pages 400 through 401 

See Also: 1.20. ASCII Control Codes 

7.087. IBM Printer Control Codes Summary 
7.089. Epson Printer Control Codes Summary 
7.090. HP LaserJet Printer Control Codes Summary 


7.089. EPSON PRINTER CONTROL CODES SUMMARY 


Function Tvoe 

Function 

Code 

ASCII 

Hex 

Character Style 

Deactivate high-order control codes 

<ESC>6 

54 

IB 36 


Turn alternate character (ItsUlcs) ON 

<ESC>4 

52 

IB 34 


10 characters per Inch (Compressed OFF) spacing 

<DC2> 

18 

12 


17.1 characters per Inch (Compressed ON) spacing 

<SI> 

15 

OF 


Doublestrlke ON 

<ESC>G 

71 

IB 47 


Doublestrlke OFF 

<ESC>H 

72 

1B48 


Doublewldth ON (lines) 

<ESC>W<SOH> 

87 

IB 57 01 


Doublewldth OFF (lines) 

<ESC>W<NUL> 

87 

IB 57 00 


Enlarged print mode ON 

<SO> 

14 

OE 


Enlarged print mode OFF 

<DC4> 

20 

14 


Emphasized printing ON 

<ESC>E 

69 

IB 45 


Emphasized printing OFF 

<ESC>F 

70 

IB 46 


Turn alternate character (Italics) ON 

<ESC>4 

52 

1B34 


Turn alternate character (Italics) OFF 

<ESC>5 

53 

1B35 


Elite mode ON (Pica mode OFF) 

<ESC>M 

77 

1B4D 


Select family of type styles 

<ESC>k 

107 

1B6B 


Proportional printing OFF 

<ESC>p<NUL> 

112 

IB 70 00 


Proportional printing ON 

<ESC>p<SOH> 

112 

IB 70 01 


Select letter or draft quality printing 

<ESC>z 

122 

IB 7A 


Subscript ON 

<ESC>S<SOH> 

83 

IB 53 01 


Superscript ON 

<ESC>S<NUL> 

83 

IB 53 00 


Subscript/superscript OFF 

<ESC>T 

84 

IB 54 


Control code select 

<ESC>I 

73 

IB 49 


Elite mode OFF (Pica mode ON) 

<ESC>P 

80 

IB 50 


NIne-pIn graphics mode 

<ESC>^ 

94 

IB 5E 


Underline ON 

<ESC>-<SOH> 

45 

1B2D01 


Underline OFF 

<ESC>-<NUL> 

45 

IB 2D 00 

Page Settings 

Ignore paper end ON 

<ESC>8 

56 

IB 38 


Ignore paper end OFF 

<ESC>9 

57 

IB 39 


Set length of page In lines (1-127) 

<ESC>C# 

67 

IB 43# 


Set length of page In Inches (1-22) 

<ESC>C<NUL># 

67 

IB 43 00# 


Set absolute tab 

<ESC>$ 

36 

IB 24 


Set vertical tab 

<ESC>/ 

47 

1B2F 


Set vertical tab 

<ESC>b 

98 

IB 62 


Set horizontal tab unit 

<ESC>e<NUL> 

101 

1B 65 00 


Set vertical tab unit 

<ESC>e<SOH> 

101 

1B 65 01 


Set horizontal skip position 

<ESC>f<NUL> 

102 

IB 66 00 


Set vertical skip position 

<ESC>f<SOH> 

102 

1B 66 01 


Perforation skip ON (1-127) 

<ESC>N# 

78 

IB 4E# 


Perforation skip OFF 

<ESC>0 

79 

IB 4F 


Set horizontal tab stop 

<ESC>D 

68 

IB 44 


Set vertical tab stoo 

<ESC>B 

66 

1B 42 


(Continued} 
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Section 7: Motherboards, Keyboards. Video Adapters, Peripherals, and Chips 


7.089. EPSON PRINTER CONTROL CODES SUMMARY (continued) 


Function Tvoe 

Function 

Code 

ASCil 

Hex 

Line Settings 

Carriage return 

<CR> 

13 

OD 


Line feed 

<LF> 

10 

OA 


Set variable line feed to #/72 Inch (1-85) 

<ESC>A# 

65 

1B41# 


Set variable line feed to #/216 Inch 

<ESC>J# 

74 

1B4A# 


Set spacing at 1/8 inch 

<ESC>0 

48 

1B30 


Set spacing at 7/72 inch 

<ESC>1 

49 

IB 31 


Set line spacing at 1/6 Inch 

<ESC>2 

50 

IB 32 


Set #/216 inch line feed (0-255) 

<ESC>3# 

51 

IB 33# 


Vertical tab 

<VT> 

11 

OB 

Printer Control 

Ring bell 

<BELL> 

7 

7 


Clear line 

<CAN> 

24 

18 


Select printer 

<DC1> 

17 

11 


Deselect printer 

<DC3> 

19 

13 


Set justification 

<ESC>a 

97 

IB 61 


Cut sheet feeder control 

<ESC>EM 

25 

1B19 


Select character space 

<ESC>SP 

32 

IB 20 


Select mode combinations 

<ESC>I 

33 

IB 21 


Select active character set 

<ESC>% 

37 

IB 25 


Copies ROM to user RAM 

<ESC>: 

58 

1B3A 


Defines user characters 

<ESC>& 

38 

IB 26 


Set MSB=0 

<ESC» 

62 

1B3E 


Set MSB=1 

<ESC>= 

61 

IB 3D 


Select international character set 

<ESC>R#‘ 

114 

IB 72# 


Select 15 width 

<ESC>g 

103 

IB 67 


Select immediate print (typewriter mode) 

<ESC>i 

105 

IB 69 


Half-speed printing OFF 

<ESC>s<NUL> 

115 

IB 73 00 


Half-speed printing ON 

<ESC>s<SOH> 

115 

IB 73 01 


Set horizontal tab unit 

<ESC>e<NUL> 

101 

IB 65 00 


Set vertical tab unit 

<ESC>e<SOH> 

102 

1B6D01 


Special character generator selection (control codes accepted) 

<ESC>m<NUL> 

109 

1B6D00 


Special character generator selection (graphics chars accepted 

<ESC>m<SOH> 

109 

1B6D01 


Unidirectional printing ON 

<ESC>U<SOH> 

65 

IB 55 01 


Unidirectional printing OFF 

<ESC>U<NUL> 

85 

IB 55 00 


Turn unidirectional (left-to-right) ON 

<ESC>< 

60 

1B3C 


Form feed 

<FF> 

12 

OC 


Horizontal tab 

<HT> 

9 

9 


Initialize printer 

<ESC>@ 

64 

IB 40 


Backspace 

<BS> 

8 

6 

Graphics 

Normal-density bit image follows 

<ESC>K 

75 

1B4B## 


Dual-density bit image follows 

<ESC>L 

76 

1B4C## 


Double-speed, dual-density bit image follows 

<ESC>Y 

89 

IB 59## 


Ouadruple-densitv bit image follows 

<ESC>Z 

90 

1B5A## 


‘International character set; 

0=U.S. 

1= France 

2=Germany 

3=England 

4=Denmark 

5=Sweden 

6=ltaly 

7=Spain 

8=Japan 

9=Non«ay 

10=Denmark II 

Note: • Characters enclosed in brackets are ASCII code names, as in <ESC>. 

• # should be replaced by the relevant numeric value in this chart. 

• [data] indicates a bitstream of appropriately formatted data. 

• Numbers in "bit image graphics modes" indicate number of data bytes that follow. 

Source: The Winn Rosch Hardware Bible (Brady), pages 402 through 405 

See Also: 1.20. ASCII Control Codes 

7.088. Oume Sprint ll/Diablo 630 Printer Control Codes Summary 
7.087. IBM Printer Control Codes Summary 
7.090. HP LaserJet Printer Control Codes Summary 
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7.090. HP LASERJET PRINTER CONTROL CODES SUMMARY 


Function Tvoe 

Function 

Code Seauence In ASCII Chars 

Code Seauence In Hex Bytes 

Orientation 

Portrait mode 

<ESC>&IOO 

IB 26 6C 30 4F 


Landscaoe mode 

<ESC>&I10 

IB 26 6C31 4F 

Font Symbol Set 

Roman-8 

<ESC>(8U 

IB 28 38 55 


USASCII 

<ESC>(0U 

IB 28 30 55 


Danish/Norwegian 

<ESC>(0D 

IB 28 30 44 


British (U.K.) 

<ESC>(1E 

IB 28 31 45 


French 

<ESC>(1F 

IB 28 31 46 


German 

<ESC>(7G 

IB 28 31 47 


Italian 

<ESC>(0l 

IB 28 30 49 


Swedlsh/Finnish 

<ESC>(0S 

IB 28 30 53 


Spanish 

<ESC>(2S 

1B 28 32 53 


Legal 

<ESC>(1U 

IB 28 31 55 


LInedraw 

<ESC>(0B 

IB 28 30 42 


Maths 

<ESC>(8M 

IB 28 38 4D 


Math? 

<ESC>(0A 

IB 28 30 41 


PIFont 

<ESC>(15U 

IB 28 31 35 55 

Character Spacing 

Proportional 

<ESC>(s1P 

IB 28 73 31 50 


Fixed 

<ESC>(s0P 

IB 28 73 30 50 

Character Pitch 

10 chars per Inch 

<ESC>(s10H 

IB 28 73 31 30 48 


12 chars per Inch 

<ESC>(s12H 

IB 28 73 31 32 48 


16.6 chars per Inch 

<ESC>(s16.6H 

IB 28 73 31 36 2E36 48 


Standard pitch (10 cpI) 

<ESC>&k0S 

IB 26 6B 30 53 


Compressed pitch (16.6 cpI) 

<ESC>&k2S 

IB 26 6B 32 53 


Elite (12.01 

<ESC>&k4s 

IB 26 6B 34 53 

Character Point Size 

7 point 

<ESC>(s7V 

IB 28 73 37 56 


8 point 

<ESC>(s8V 

IB 28 73 38 56 


8.5 point 

<ESC>(s8.5V 

IB 28 73 38 2E35 56 


10 point 

<ESC>(s10V 

IB 28 73 31 30 56 


12 point 

<ESC>(s12V 

IB 28 73 31 32 56 


14.4 DOint 

<ESC>(s14.4V 

IB 28 73 31 34 2E34 56 

Character Style 

Upright 

<ESC>(s0S 

IB 28 73 30 53 


Italic 

<ESC>(slS 

IB 28 73 31 53 

Character Weight 

Light stroke 

<ESC>(s-3B 

IB 28 73 -33 42 


Medium stroke 

<ESC>(s0B 

IB 28 73 30 42 


Bold (heavy) stroke 

<ESC>(s3B 

IB 28 73 33 42 

Character Typeface 

Courier 

<ESC>(s3T 

IB 28 73 33 54 


Line Printer 

<ESC>(s0T 

IB 28 73 30 54 


Helv 

<ESC>(s4T 

IB 28 73 34 54 


TMS RMN 

<ESC>(s5T 

IB 28 73 35 54 


Prestige Elite 

<ESC>(s8T 

IB 28 73 38 54 


Gothic 

<ESC>(s6T 

IB 28 73 36 54 

Page Settings 

Page length 

<ESC>&I#P 

IB 26 6C#50 


Top margin 

<ESC>&I#E 

IB 26 6C#45 


Text length 

<ESC>&I#F 

IB 26 6C#46 


Clear left/right margin 

<ESC>9 

IB 39 


Set left margin 

<ESC>&a#L 

IB 26 61 #4C 


Set right margin 

<ESC>&a#M 

IB 26 61 #4D 


Perforation skip enable 

<ESC>&I1L 

IB 26 6C31 4C 


Perforation skip disable 

<ESC>&I0L 

IB 26 6C 30 4C 

Line Spacing 

Vertical motion Index 

<ESC>&I#C 

IB 26 6C#43 

11lne/Inch 

<ESC>&I1D 

IB 26 6C31 44 


2 lines/inch 

<ESC>&I2D 

IB 26 6C 32 44 


3 lines/inch 

<ESC>&I3D 

IB 26 6C 33 44 


4 lines/inch 

<ESC>&I4D 

IB 26 6C 34 44 


6 llnes/inch 

<ESC>&I6D 

IB 26 6C 36 44 


8 Ilnes/Inch 

<ESC>&I6D 

IB 26 6C 38 44 


12 lines/inch 

<ESC>&I12D 

IB 26 6C31 32 44 


16 Ilnes/Inch 

<ESC>&I16D 

IB 26 6C31 36 44 


24 Ilnes/Inch 

<ESC>&I24D 

IB 26 6C 32 34 44 


Half line feed 

<ESC>= 

1B3D 

Raster Graphics 

75 dpi resolution 

<ESC>*t75R 

1B2A 74 37 35 52 

100 dpi resolution 

<ESC>*t100R 

1B2A 74 31 30 30 52 


150 dpi resolution 

<ESC>*t150R 

1B2A 74 31 35 30 52 


300 dpi resolution 

<ESC>*t300R 

1B2A 74 33 30 30 52 


Start at leftmost pos. 

<ESC>*r0A 

1B2A 72 30 41 


Start at current cursor 

<ESC>*r1A 

IB 2A 72 31 41 

Raster Graphics 

Transfer graphic rows 

End oraohlcs 

<ESC>‘b#W [data] 

<ESC>*rB 

1B2A 62 #57 

1B2A 72 42 

Printer Control 

Reset printer 

Self test mode 

<ESC>E 

<ESC>z 

1B45 

1B7A 

Cursor Positioning 

Move to row 

<ESC>&a#R 

IB 26 61 #52 

Move to column 

<ESC>&a#C 

IB 26 61 #43 


Horizontal movement 

Vertical movement 

<ESC>&a#H 

<ESC>&a#V 

IB 26 61 #48 

IB 26 61 #56 


(Continued) 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.090. HP LASERJET PRINTER CONTROL CODES SUMMARY (continued) 


Function Tvoe 

Function 

Code Seauence In ASCII Chars 

Code Seauence In Hex Bvtes 

Underlining 

Underline ON 

<ESC>&d#D 

IB 26 64 #44 


Underline OFF 

<ESC>&d® 

IB 26 64 40 

Miscellaneous 

Display functions ON 

<ESC>Y 

IB 59 

Control 

Display functions OFF 

<ESC>Z 

1B5A 


Transparent print data 

<ESC>&p#X [data] 

IB 26 70 #58 


Horizontal motion Index 

<ESC>&k#H 

IB 26 6B#48 


Carriage return-CR 

<ESC>&k0G 

IB 26 6B 30 47 


Carriage return=CR+LF 

<ESC>&k1G 

IB 26 6B31 47 


LF-CR+LF, FF-CR+FF, CR-CR 

<ESC>&k2G 

IB 26 6B 32 47 


Add CR to LF and FF. CR-CR+LF 

<ESC>&k3G 

IB 26 6B 33 47 


Enable end of line wrap 

<ESC>&s0C 

IB 26 73 30 43 


Disable end of line wrap 

<ESC>&s1C 

IB 26 73 31 43 


Number of copies 

<ESC>&I#X 

IB 26 6C#58 


Eject page 

<ESC>&I0H 

IB 26 6C 30 48 


Feed from tray 

<ESC>&I1H 

IB 26 6C 31 48 


Manual feed 

<ESC>&I2H 

IB 26 6C 32 48 


Envelooe feed 

<ESC>&I3H 

IB 26 6C 33 48 

LaserJet WSOO-t- 

Graphics horz cursor position 

<ESC>*p#X 

1B2A 70 #58 

Extensions 

Graphics vert cursor position 

<ESC>*p#Y 

1B2A 70 #59 


Font ID number 

<ESC>*c#D 

1B2A 63 #44 


ASCII char code number 

<ESC>*c#E 

1B2A 63 #45 


Create font 

<ESC>)s#W [data] 

IB 29 73 #57 


Download character 

<ESC>(s#W [data] 

IB 28 73 #57 


Primary font ID number 

<ESC>(#X 

IB 28 #58 


Secondary font ID number 

<ESC>)#X 

IB 29 #58 


Delete all fonts 

<ESC>*c0F 

1B2A 63 30 46 


Delete all temp fonts 

<ESC>*c1F 

1B 2A 63 31 46 


Delete last font ID specified 

<ESC>*c2F 

1B2A 63 32 46 


Delete last font ID & char code 

<ESC>*c3F 

1B2A 63 33 46 


Make temporary font 

<ESC>*c4F 

1B2A 63 34 46 


Make permanent font 

<ESC>*c5F 

1B2A 63 35 46 


Copy/assign font 

<ESC>*c6F 

1B2A 63 36 46 


Primary font default 

<ESC>(3@ 

IB 28 30 40 


Secondary font default 

<ESC>)3@ 

IB 29 30 40 


Macro ID 

<ESC>&f#Y 

IB 26 66 #59 


Start macro 

<ESC>&f0X 

IB 26 66 30 58 


Stop macro 

<ESC>&f1X 

IB 26 66 31 58 


Execute macro 

<ESC>&f2X 

IB 26 66 32 56 


Call macro 

<ESC>&f3X 

IB 26 66 33 58 


Enable overlay 

<ESC>&f4X 

IB 26 66 34 56 


Disable overlay 

<ESC>&f5X 

IB 26 66 35 58 


Delete macros 

<ESC>&f6X 

IB 26 66 36 58 


Delete all temporary macros 

<ESC>&f7X 

IB 26 66 37 58 


Delete macro ID 

<ESC>&f8X 

IB 26 66 38 58 


Make macro temporary 

<ESC>4f9X 

IB 26 66 39 58 


Make macro permanent 

<ESC>&f10X 

IB 26 66 31 30 56 


Push position 

<ESC>&f0S 

IB 26 66 30 53 


Pop position 

<ESC>&flS 

IB 26 66 31 53 


Horz # dots in pattern 

<ESC>*c#A 

1B2A 63 #41 


Horz # decipoints In pattern 

<ESC>*c#H 

1B2A 63 #48 


Vert # dots In pattern 

<ESC>*c#B 

1B2A 63 #42 


Vert # decipoints in pattern 

<ESC>*c#V 

1B2A 63 #56 


Print solid black 

<ESC>*c0P 

1B2A 63 30 50 


Print shaded fill 

<ESC>*c2P 

1B2A 63 32 50 


Print cross-hatched fill 

<ESC>*c3P 

1B2A 63 33 50 

Laserjet+/500+ 

Print 2% gray scale 

<ESC>*c2G 

1B2A 63 32 47 

Extensions 

Print 10% gray scale 

<ESC>*c10G 

IB 2A 63 31 30 47 


Print 15% gray scale 

<ESC>*c15G 

IB 2A 63 31 35 47 


Print 30% gray scale 

<ESC>*c30G 

1B2A 63 33 30 47 


Print 45% gray scale 

<ESC>*c45G 

1B2A 63 34 35 47 


Print 70% gray scale 

<ESC>*c70G 

1B2A 63 37 30 47 


Print 90% gray scale 

<ESC>*c90G 

1B2A 63 39 30 47 


Print 100% gray scale 

<ESC>*c100G 

IB 2A 63 31 30 30 47 


HP Pattern 1 horz lines 

<ESC>*c1G 

IB 2A 63 31 47 


HP Pattern 2 vert lines 

<ESC>*c2G 

1B2A63 32 47 


HP pattern 3 diagonal lines 

<ESC>*c3G 

1B2A 63 33 47 


HP pattern 4 diagonal lines 

<ESC>*c4G 

1B2A 63 34 47 


HP pattern 5 grid 

<ESC>*C5G 

1B2A 63 35 47 


HP oattern 6 diaaonal arid 

<ESC>*c6G 

1B2A 63 36 47 


(Continued) 
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7.090. HP LASERJET PRINTER CONTROL CODES SUMMARY (continued) 


Function Tvoe 

Function 

Code Seauence in ASCII Chars 


LaserJet SOO-t- 

Default stacking position 

<ESC>&I0T 

1B 26 6C 30 54 - 

Extensions 

Toggle stacking position 

<ESC>&I1T 

IB 26 6C31 54 


Eject page 

<ESC>&I0H 

1B 26 6C 30 48 


Paper tray auto feed 

<ESC>&I1H 

IB 26 6C 31 48 


Manual feed 

<ESC>&I2H 

IB 26 6C 32 48 


Envelope feed 

<ESC>fl.l3H 

IB 26 6C 33 48 


Feed from lower cassette 

<ESC>&I4H 

IB 26 6C 34 48 


Note: • # should be replaced by the relevant numeric value in this chart. 

• [data] indicates a bitstream of appropriately formatted data. 

Source: HP LaserJet Printer Famiiy Technical Reference, pages A1 through A6 

HP LaserJet III Technical Reference, pages B-2 through B-9 

See Also: 7.087. IBM Printer Control Codes Summary 

7.088. Qume Sprint ll/Diablo 630 Printer Control Codes Summary 
7.089. Epson Printer Control Codes Summary 


7.091. HAYES MODEM COMMAND SET 


Command 

Function 

Allowable Values/Comments 

AT 

Attention 

Starts all commands 

ATI# 

Request product code and ROM checksum 

#s0 - modem sends its 3-dlgit product code 

#=1 - request numeric checksum of firmware ROM 

#=2 " reauest OK or ERROR state of ROM checksum 

A/ 

Reoeat last command 

Not AT or Return commands 

A 

Answer without waitina for rina 


B# 

Bell 1200 bps protocol mode 

#=0 - CCITT v.22/v.22bis 
#=1 - Bell 212A 

C# 

Carrier state 

#=0 - off 
#=1 " on 

D# 

Dial teleohone number 

#=teleDhone number (mav Include / or - chars) 

E# 

Echo modem commands 

#=0 - no 
#=1 - ves 

F# 

Set duplex 

#-0 " set half duplex 
#=1 - set full duDlex 

H# 

Set hook status 

#*0 - on hook (hang up) 

#=1 - off hook 

L# 

Set speaker volume 

#-0 or 1 - low 
#»2 - medium 
#=3 - hiah 

M# 

Set speaker mode 

#=0 - off 
#=1 - on 
#=2 - always on 

#=3 - disable speaker when carrier received 

0# 

Set on-line state 

#=0 - modem returns to on-line state 

#=1 " modem returns on-line and retrains eaualizer* 

P 

Set Dulse dialina mode 


Q# 

Set quiet command state 

#=0 " commands are sent 
#-1 " commands are not sent 

R 

Reserve mode 

Use answer freauencles when orlalnatina call 

S 

Dial stored number 


S#=value 

Set S-reolster 

#=S-reaister number: value=value to set register to 

S#? 

Disolav S-reolster value 

#=S-reaister number 

T 

Set tone dialina mode 


V# 

Set verbose mode 

#=0 - use digits 
#=1 - use words 

W 

Wait for second dial or access tone 


X# 

Enable extended result code & mode setting 

#«0 - basic (300 bps) 

#>1 - extended (no dlaltone or busy signal detect) 

#«=2 " extended (detects dlaltone but not busy signals) 

#-3 - extended (no dlaltone detect but detects busy signal) 

#=4 - extended (detects both dialtones and busy sianals) 

Y# 

Long space disconnect 

#-0 " disabled 

#=1 - enabled (disconnects after receiving 1.6 sec break)- 

z 

Fetch conflouratlon oroflle from nonvolatile memory 


(3> 

Walt lor oulet answer 



Pause 

Delay In dialing sequence_ 

i 

Flash 

On-hook (or 1/2 second- 


Return to command mode after dialina 



(Continued) 
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Chips 


7.091. HAYES MODEM COMMAND SET (continued) 


Command 

Function 

Allowable Values/Comments 

&C# 

Set data carrier detect handling 

#-0 -- modem keeps DCD on 
#.1 ■■ dCD tracks data carrier detect 

&D# 

Set DTR handling 

#-0 -- modem Ignores DTR 

#-1 -- modem assumes command state when DTR triggered 
#.2 - DTR off switches modem off hook 
#=3 - DTR off Initializes modem 

&F 

Fetch factory confiauratlon oroflle from ROM 


&G# 

Set guard tone selection 

#-0 " no guard tones 
#-1 - 550 Hz guard tone 
#=2 " 1800 auard tone 

&J# 

Set telephone Jack selection 

#-0 - RJ11.RJ41S, or RJ45S 
#-1 - RJ12or RJ13 

&L# 

Set leased line or dialup line selection 

#>0 " dialup operation 
#=1 - leas^ line ooeratlon 

&M# 

Set async/sync mode selection 

#=0 - asynchronous 

#-1 synchronous mode 1 (async dialing, then sync comm) 

#s2 synchronous mode 2 (stored number dialing) 

#=3 " synchronous mode 3 (manual diallna) 

&P# 

Set pulse dial and length 

#-0 - 39% make, 61% break (US, Canadian standard) 

#=1 - 33% make. 67% break 

&R# 

Set RTS and CTS handling 

#=0 - CTS tracks RTS 

#=1 - modem lanores RTS. CTS turned on to recleve sync data 

&S# 

Set OSR handling 

#=0 " modem forces DSR when modem turned on 
#=1 - DSR ooerates accordina to EIA soeclficatlons 

■ 

Set test mode 


&W 

Write active confiauratlon to memory 


&X# 

Select sync transmit clock source (In sync mode) 

#=0 -- modem generates and sends through pin 15 

#=1 •• host computer sends through pin 24, modem routes to pin 15 

#=2 •• modem derives timlna from Incomna slanal. sends to oln 15 

&z# 

Store teleohone number 

# is telephone number comoatible with Dial command 


*2400-baud mode only 

Source: The Winn Rosch Hardware Bible (Brady), pages 455 through 457 

See Also: 7.092. Hayes Modem S-Register Definitions 
7.093. Hayes Modem Response Codes 


7.092. HAYES MODEM S-REGISTER DEFINITIONS 


Healster 

Function 

Allowable Ranae 

Units 

Default Value 

SO 

Answer on rina number 

0-255 

rlnos 

0 

SI 

Count number of rlnos 

0-255 

rlnos 

0 

S2 

Escaoe code 

0-127 

ASCII 

43 

S3 

Character used as return 

0-127 

ASCII 

13 

S4 

Character used as line feed 

0-127 

ASCII 

10 

S5 

Character used as backsoace 

0-32.127 

ASCII 

B 

S6 

Time to wait for dial tone 

2-255 

seconds 

2 

S7 

Time to wait for carrier 

1-255 

seconds 

30 

se 

Lenoth of comma oause 

0-255 

seconds 

2 

S9 

ResDonse time for carrier detect 

1-255 

tenths of sec 

6 

S10 

Delay before hano uo 

1-255 

tenths of sec 

7 

S11 

RESERVED 




S12 

Escape code dead time 

20-255 

2/100ths sec 

50 

S13 

RESERVED 





(Continued) 
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7.092. HAYES MODEM S-REQISTER DEFINITIONS (continued) 


Realster 

Function 

Allowable Ranae 

Units 

Delault Value 

S14 

Modem options 

One of following: 

BItO 

BItl 

Bit 2 

Bit 3 

Bit 4 

Bits 

Bite 

Bit 7 

RESERVED 

Cmdecho 
result codes 
vert>osemode 
dumb mode 
dial method 

RESERVED 
orlo/answer mode 

1-echo 

1-disabled 

1-verbose on 

1-dumb on 

1-pulse 

l-orlalnate 

S15 

RESERVED 

_1_ 1 

S16 

Modem test options 

One of following; 

BItO 

BItl 

Bit 2 

Bits 

Bit 4 

Bits 

Bite 

Bit 7 

local analog loop 
RESERVED 
local digital loop 
status bit 

remote digital loop 
remote dig w/ test 
local analog w/ test 
RESERVED 

1-enabled 

1-enabled 

1-loopback In progress 

1-enabled 

1-enabled 

1-enabled 

1=orlalnate 

SI 7 

RESERVED 




SIB 

Test timer 

0-2SS 

seconds 

0 

S19 

RESERVED 




S20 

RESERVED 




S21 

Modem options 

One of following; 

BItO 

BItl 

Bit 2 

Bits 3,4 

Bits 

Bits 

Bit 7 

telco jack 

RESERVED 

RTS/CTS handling 

DTR handiing 

DCD handling 

DSR handling 

Iona soace disc. 

1-RJ12/RJ13,0-RJ11/RJ41S/RJ45S 

1-CTS always on, 0-RTS follows CTS 

00=lgnored, 01=cmd, 10-hang up, 11=init 

1-DCD follows carrier 

1-modem off-hook and in data mode 

1-enabled 

S22 

Modem option register 

One of following; 

Bits 0,1 

Bits 2,3 

Bits 4, S,6 

Bit 7 

speaker vol 
speaker control 
result code option 

make/break 

00-low, 01-low, 10-medium, 11-high 

00-disabled, 01-to CD, 10=on, 11=on from dial to CD 
000=300 baud codes, 100=no dial tone or busy, 
101-dialtoneonly, 110-busy only, 

111-dialtone and busy 

0=39% make. 61% break: 1=33.67 

S23 

Modem option register 

One of following: 

BitO 

Bits 1,2 

Bits 

Bits 4, S 

Bits 6.7 

remote digital loop 
comm rate 

RESERVED 
parity option 

Quard tone 

1-enabled 

00=0-300 bps, 01-RESERVED, 10=1200 bps, 

11=2400 bps 

00-even, 01-space, 10=odd, 11-mark/none 

00=disabled. 01=550 Hz. 10=1800 Hz. 11-RESERVED 

S24 

RESERVED 




S25 

DelavtoDTR 

0-255 

1/100 second 

5 

S26 

RTS to CTS delay 

0-255 

1/100 second 

1 

S27 

Modem option register 

One of following; 

Bits 0,1 

Bit 2 

Bit 3 

Bits 4,5 

Bits 

Bit 7 

transmission mode 

line type 

RESERVED 
sync clock source 

operation type 
RESERVED 

00=async, 01-sync with async call placement, 

10- sync f/ stored number, 11-manual sync 

0=dlal up, 1-leased line 

00-local modem, 01-host computer, 10-derived, 

11- RESERVED 

0=CCin.1=Bell212A 


Source: The Winn Rosch Hardware Bible (Brady), pages 459 through 462 

See Also: 7.091. Hayes Modem Command Set 

7.093. Hayes Modem Response Codes 
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1BH-2DH 

RESERVED 


2EH-2FH 

Checksum 

Checksum based on 10-2DH addresses 


Low exoansion memory bvte 


31H 

Hiah exoansion memory bvte 

200H=512K. 400H=1024K. 600-3C00H=1536K throuah 15360K 

32H 

Date centurv bvte 

BCD value for centurv 

33H 

Information flaas 

Bit 7 set = too 128K Installed, bit 6 set = first user messaae 

34H-3FH 

RESERVED 



Source: IBM PC/AT Technical Reference, pages 1 -56 through 1 -68 

See Also: 7.061. AT Fixed Disk Drive Types 

7.095. AT Real Time Clock Status Register A 
7.096. AT Real Time Clock Status Register B 
7.097. AT Real Time Clock Status Register C 
7.098. AT Real Time Clock Status Register D 
7.099. AT CMOS RAM Configuration Diagnostic Status Byte 

7.100. AT CMOS RAM Configuration Diskette Drive Type Byte 

7.101. AT CMOS RAM Configuration Fixed Drive Type Byte 

7.102. AT CMOS RAM Configuration Equipment B^e 
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7.095. AT REAL TIME CLOCK STATUS REGISTER A 


Bit Number 


7 

6 

5 

4 

Q 


-L 

- 2 . 

Name 

Function 

Allowable Values 

✓ 









Indicates update cycle In progress 

0-date/tlme available. 1-date/time beino uodated 




✓ 



■ 

■ 


INMiHIII HlliiF H.1 f T11/ MIf 1if.l*lll T 

default-010. 32.768KHZ time base 

_ 

_ 

_ 

_ 

lEJ 

a 

□ 

□ 


Identifies divider output frequency 

default-0110,1.024KHz frequency 


Source: IBM PC/AT Technical Reference, pages 1-57 through 1-50 


See Also: 7.096. AT Real Time Clock Status Register B 
7.097. AT Real Time Clock Status Register C 
7.098. AT Real Time Clock Status Register D 


7.096. AT REAL TIME CLOCK STATUS REGISTER B 


7 

6 

5 

4 

3 

2 

1 

0 

Name 

Function 

Allowable Values 

✓ 








Set 

Advances count (1 per second) 

0=update normally, 1-abort update cycle 


✓ 







Periodic int enable 

Allows interrupts at status reg A settings 

0=disable Int (default), 1-enable int 



✓ 






Alarm Int enable 

Sets alarm Interrupt 

0-disabled (default), 1-enabled 









Update-ended Int enable 

Sets end-of-update Interrupt 

0=disabled (default), 1-enabled 





V 




Square wave enable 

Sets frequency as per status reg A 0-3 bits 

0=disabled (default), 1-enabled 






'V 



Date mode 

Sets binary or BCD updates 

0-BCD (default), 1-binary 







~z. 


24/12 mode 

Sets hours format In time 

0-12-hour dock, 1=24-hour clock (default) 








V 

Daylight savings enable 

Sets dock to recognize daylight savings 

0-disabled (default), 1-enabled 


Source: IBM PC/AT Technical Reference, pages 1-58 through 1-59 

See Also: 7.095. AT Real Time Clock Status Register A 
7.097. AT Real Time Clock Status Register C 
7.090. AT Real Time Clock Status Register D 


7.097. AT REAL TIME CLOCK STATUS REGISTER C 


Bit Number 


7 

6 

5 

4 

3 

2 

1 

0 

Name 

Allowable Values 

✓ 








IRQF flag 

Read only 


✓ 







PF flag 

Read only 



~ 






AF flag 

Read only 




~ 





UFflag 

Read only 









RESERVED 

Should always be 0 


Source: IBM PC/AT Technical Reference, page 1 -59 


See Also: 7.095. AT Real Time Clock Status Register A 

7.096. AT Real Time Clock Status Register B 
7.098. AT Real Time Clock Status Register D 


7.098. AT REAL TIME CLOCK STATUS REGISTER D 



nri 


4 

pri 

ryi 

1 

nri 


Function 

Allowable Values 

✓ 








Valid RAM bit 

Status of power-sense pin (bat. level) 

0=batterv dead. RAM invalid. 1 -battery good 


'V 


'V 

'V 




RESERVED 


Should always be 0 


Source: IBM PC/AT Technical Reference, page 1-59 

7.095. AT Real Time Clock Status Register A 
7.096. AT Real Time Clock Status Register B 
7.097. AT Real Time Clock Status Register C 


See Also: 
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7.099. AT CMOS RAM CONFIGURATION DIAGNOSTIC STATUS BYTE 


m 

MM 

O 

D 

O 

o 

a 

o 


Allowable Values 

✓ 








Power status of RTC chip 



✓ 








|iH«l if :f»l m 1 li 



✓ 







[tBV:IIM»fi1i'IMIW:'IMillBliVV:1fM.t.!illMlinif!ni^^^^^^^M 




✓ 
















0=proper function, 1-adapter or drive failed Initialization 






_✓ 



Time status indicator 

0-tlme Is valid, 1-tlme Invalid 







_✓ 

_✓ 

RESERVED 



Source: IBM PC/AT Technical Reference, pages 1 -59 through 1 -60 

See Also: 7.094. AT Real Time Clock RAM Configuration Usage 


7.100. AT CMOS RAM CONFIGURATION DISKETTE DRIVE TYPE BYTE 


Bit Number 


7 

6 

5 

4 

3 

2 

1 

0 

Function 

Allowable Values 

✓ 

✓ 

✓ 

✓ 





Type of first diskette drive 

0000-no drive, 0001-48TPI, 0010-96TPI 







~ 


Type of second diskette drive 

0000-no drive, 0001-48TPI, 0010-96TPI 


Source: IBM PC/AT Technical Reference, page 1-61 

See Also: 7.094. AT Real Time Clock RAM Configuration Usage 


7.101. AT CMOS RAM CONFIGURATION FIXED DRIVE TYPE BYTE 


Bit Number 


7 

6 

5 

4 

3 

2 

1 

0 

Function 

Allowable Values 

✓ 

✓ 

✓ 

✓ 





Type of first fixed drive 

0000=no drive, otherwise see 7.061. AT Fixed Disk Drive Types 









Type of second fixed drive 

0000=no drive, otherwise see 7.061. AT Fixed Disk Drive Types 


Source: IBM PC/AT Technical Reference, page 1-62 

See Also: 7.061. AT Fixed Disk Drive Types 

7.094. AT Real Time Clock RAM Configuration Usage 


7.102. AT CMOS RAM CONFIGURATION EQUIPMENT BYTE 


Bit Number 


7 

6 

5 

4 

3 

2 

r 

0 

Function 

Allowable Values 

✓ 

✓ 







Number of disk drives 

00=1 drive, 01=2 drives, other values RESERVED 



✓ 

✓ 





Primary display type 

00=dlsplay has own BIOS, 01=40 col CGA, 10=80 col CGA, 11=MDA 






~ 



NOT USED 










Math coprocessor 

0=not Installed, 1 -math coprocessor available 









Diskette drives available 

0=no diskette drives available, 1 -diskette drives available 


Source: IBM PC/AT Technical Reference, pages 1-63 through 1-64 


7.094. AT Real Time Clock RAM Configuration Usage 


See Also: 
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7.103. 8086 FAMILY MEMORY ADDRESSING MODES 


Mode 

Example 

Explanation 

Direct realster addressina 

ADD AX.BX 

Uses contents of realsters for ooeratlon 

Indirect memory addressing 

ADD AX,[BX] 

ADD fBXl.AX 

Uses BX as a relative offset to point to memory 

Immediate addressina 

ADD AX.123 

Uses Immediate value f123) 

Based addressing 

MOV AX[BX-»-2] 

MOV AX.2fBXl 

Uses the value 2 bytes past the offset contained In BX 

Indexed addressing 

MOV AX.(SI+2] 

MOV AX.2fSll 

Uses the value 2 bytes past the offset contained In SI 

Based Indexed addressing 

MOV AX.IBP+SI+2] 
MOV AX,2[BP+SI] 
MOV AX.2fBP1fSll 

Uses the sum of BP and SI, plus two 

StrIna addressina 

MOVSB 

CoDles the strIna from memory at DS:fSll to ES:fDll 


Source: Programmer's Guide to the IBM PC and PS/2 (Microsoft Press), pages 34 through 35 


7.104. 8086 FAMILY INSTRUCTION SET SUMMARY 


Instniction 

Function 

BvtesS 

Flaas Affected 

Undefined Flaas 

88/86 

P86 

386 

486 

AAA 

ASCII adjust AL after add 

1 

Aux, carry 

Overflow, sign, zero, parity 

✓ 

✓ 

✓ 

✓ 

AAD 

ASCII adjust before divide 

2 

Sign, zero, parity 

Overflow, aux, carry 

✓ 

✓ 

✓ 

✓ 

AAM 

ASCII adjust after multiply 

1 

Sign, zero, parity 

Overflow, aux, carry 

✓ 

✓ 

✓ 

✓ 

AAS 

ASCII adjust after subtract 

1 

Aux, carry 

Overflow, sign, zero, parity 

✓ 

✓ 

✓ 

✓ 

ADC mem, imm 

Add with carry 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

ADC mem, reg 

Add with carry 

1 -4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

ADC reg, imm 

Add with carry 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

ADC reg, mem 

Add with carry 

1 -4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

ADC reg, reg 

Add with carry 

1 -4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

ADD mem, imm 

Add Integers 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

ADD mem, reg 

Add integers 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

ADD reg, imm 

Add integers 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

ADD reg, mem 

Add Integers 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

ADD reg, reg 

Add Integers 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

AND mem, imm 

Logical AND 

1-4 

Ovorflow=0, sign, zero, parity, 
carry=0 

Aux 

✓ 

✓ 

✓ 

✓ 

AND mem, reg 

Logical AND 

1-4 

Overflow=0, sign, zero, parity, 
carry=0 

Aux 

✓ 

✓ 

✓ 

✓ 

AND reg, imm 

Logical AND 

1-4 

Overflow^O, sign, zero, parity, 
carry=0 

Aux 

✓ 

✓ 

✓ 

✓ 

AND reg, reg 

Logical AND 

1-4 

Ovet1low=0, sign, zero, parity, 
carry=0 

Aux 

✓ 

✓ 

✓ 

✓ 

AND reg, mem 

Logical AND 

1-4 

Overflow=0, sign, zero, parity, 
carry=0 

Aux 

✓ 

✓ 

✓ 

✓ 

ARPL reg, mem 

Adjust requested privilege level 

2 

Zero 

None 


✓ 

✓ 

✓ 

ARPL mem, reg 

Adjust requested privilege level 

2 

Zero 

None 


✓ 

✓ 

✓ 

BOUND reg,mem 

Detect array Index out of range 

2-4 

None 

None 


✓ 

✓ 

✓ 

BSF reg, mem 

Bit scan forward 

2-4 

Zero 

Overflow, sign. aux. parity, carry 



✓ 

✓ 

BSF reg, reg 

Bit scan forward 

2-4 

Zero 

Overflow, sign, aux, parity, carry 



✓ 

✓ 

BSR reg, mem 

Bit scan reverse 

2-4 

Zero 

Overflow, sign, aux, parity, carry 



✓ 

✓ 

BSR reg, reg 

Bit scan reverse 

2-4 

Zero 

Ovetfiow, sign, aux, parity, carry 



✓ 

✓ 

BSWAP reg 

Byte swap 

4 

None 

None 




✓ 

BT reg, imm 

Test bit 

2-4 

Carry 

Overfiow, sign. zero, aux, parity 



✓ 

✓ 

BT mem, Imm 

Test bit 

2-4 

Carry 

Overflow, sign. zero, aux, parity 



✓ 

✓ 

BT reg, reg 

Test bit 

2-4 

Carry 

Overflow, sign. zero. aux. parity 



✓ 

✓ 

BT mem, reg 

Test bit 

2-4 

Carry 

Overflow, sign. zero. aux. parity 



✓ 

✓ 

BTC reg, Imm 

Test bit and complement 

2-4 

Carry 

Overflow, sign. zero. aux. parity 



✓ 

✓ 

BTC mem, Imm 

Test bit and complement 

2-4 

Carry 

Overfiow. sign. zero. aux. parity 



✓ 

✓ 


(Continued) 
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7.104. 8086 FAMIL Y INSTRUCTION SET SUMMARY (continued) 


Instnjcflon 

Function 

BvtesS 

Fleas Affected 

Undefined Fleas 

88/86 

P86 

386 

486 

BTC refl, reu 

Test bit and complement 

2-4 

Carry 

Overflow, sign, zero, aux, parity 



✓ 

✓ 

BTC mem, rea 

Test bit and complement 

2-4 

Carry 

Overflow, sign, zero, aux, parity 



✓ 

✓ 

BTR rea, Imm 

Test bit and reset 

2-4 

Carry 

Overflow, sign, zero, aux, parity 



✓ 

✓ 

BTR mem, Imm 

Test bit and reset 

2-4 

Carry 

Overflow, sign, zero, aux. parity 



✓ 

✓ 

BTR re<j, reo 

Test bit and reset 

2-4 

Carry 

Overflow, sign, zero, aux, parity 



✓ 

✓ 

BTR reg, Imm 

Test bit and reset 

2-4 

Carry 

Overflow, sign, zero, aux, parity 



✓ 

✓ 

BTS reg, Imm 

Test bit and set 

2-4 

Carry 

Overflow, sign, zero, aux, parity 



✓ 

✓ 

BTS mem, Imm 

Test bit and set 

2-4 

Carry 

Overflow, sign, zero, aux, parity 



✓ 

✓ 

BTS reg, reg 

Test bit and set 

2-4 

Carry 

Overflow, sign, zero, aux, parity 



✓ 

✓ 

BTS reg, Imm 

Test bit and set 

2-4 

Carry 

Overflow, sign, zero, aux, parity 



✓ 

✓ 

CALL Imm, CS:EIP <-- Imm 

Far procedure call 

4-6 

None 

None 

✓ 

✓ 

✓ 

✓ 

CALL mem, CS:EIP <-- mem 

Far procedure call 

4-6 

None 

None 

✓ 

✓ 

✓ 

✓ 

CALL offset, EIP<--EIP+otfset 

Near procedure call 

2-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

CALL mem, EIP <-■ mem 

Near procedure call 

2-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

CALL reg, EIP <-reg 

Near procedure call 

2-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

CBW 

Convert bvte to word 

1 

None 

None 

✓ 

✓ 

✓ 

✓ 

CDQ 

Convert double word to quad 
word 

4 

None 

None 



✓ 

✓ 

CLC 

Clear carry flag 


Carry=0 

None 

✓ 

✓ 

✓ 

✓ 

CLD 

Clear direction flag 


Direction=0 

None 

✓ 

✓ 

✓ 

✓ 

CLI 

Clear Interrupt flag 


Interrupt=0 

None 

✓ 

✓ 

✓ 

✓ 

CLTS 

Clear task switched bit 


TS=0 in CRO register 

None 


✓ 

✓ 

✓ 

CMC 

Complement carry flag 


Carry 

None 

✓ 

✓ 

✓ 

✓ 

CMP mem, Imm 

Compare Integers 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

CMP mem,reg 

Compare Integers 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

CMP reg,imm 

Compare integers 

1 -4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

CMP reg,mem 

Compare integers 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

CMP reg,reg 

Compare integers 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

CMPSB 

Compare string byte 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

CMPSD 

Compare string double word 

1 -4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

CMPSW 

Compare string word 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

CMPXCHG reg, reg 

Compare accumulator and 
exchange 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 




✓ 

CMPXCHG mem, reg 

Compare accumulator and 
exchange 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 




✓ 

CWD 

Convert word to double word 

2 

None 

None 

✓ 

✓ 

✓ 

✓ 

CWDE 

Convert word to double word 
extended 

2 

None 

None 



✓ 

✓ 

DAA 

Decimal adjust after add 

1 

Sign, zero, aux, parity, carry 

Overflow 

✓ 

✓ 

✓ 

✓ 

DAS 

Decimal adjust after subtract 

1 

Sign, zero, aux, parity, carry 

Overflow 

✓ 

✓ 

✓ 

✓ 

DEC mem 

Decrement 

1-4 

Overflow, sign, zero, aux, pariw 

None 

✓ 

✓ 

✓ 

✓ 

DEC reg 

Decrement 

1-4 

Overflow, sign, zero, aux, parity 

None 

✓ 

✓ 

✓ 

✓ 

DIV mem 

Unsigned divide 

1-4 

None 

Overflow, sign, zero, aux, parity, 
carry 

✓ 

✓ 

✓ 

✓ 

DIVreg 

Unsigned divide 

1-4 

None 

Overflow, sign, zero, aux, parity, 
carry 

✓ 

✓ 

✓ 

✓ 

ENTER imm, imm 

Enter new stack frame 


None 

None 


✓ 

✓ 

✓ 

HLT 

Halt 


None 

None 

✓ 

✓ 

✓ 

✓ 

IDIV mem 

Signed integer divide 

^TT- 

None 

Overflow, sign, zero, aux, parity, 
carry 

✓ 

✓ 

✓ 

✓ 

IDIVreg 

Signed integer divide 

1-4 

None 

Overflow, sign, zero, aux, parity, 
carry 

✓ 

✓ 

✓ 

✓ 

IMUL reg 

Signed Integer multiply 

1-4 

Overflow, carry 

Sign, zero, aux, parity 

✓ 

✓ 

✓ 

✓ 

IMUL mem 

Signed Integer multiply 

1-4 

Overflow, carry 

Sign, zero, aux, pariw 

✓ 

✓ 

✓ 

✓ 

IMUL reg, reg 

Signed Integer multiply 

1-4 

Overflow, carry 

Sign, zero, aux, parity 

✓ 

✓ 

✓ 

✓ 

IMUL reg, mem 

Signed Integer multiply 

1-4 

Overflow, carry 

Sign, zero, aux, parity 

✓ 

✓ 

✓ 

✓ 

IMUL reg, imm 

Signed Integer multiply 

1-4 

Overflow, carry 

Sign, zero, aux, parity 


✓ 

✓ 

✓ 

IMUL reg, reg, imm 

Signed Integer multiply 

1-4 

Overflow, carry 

Sign, zero, aux, parity 


✓ 

✓ 

✓ 

IMUL reg, mem, Imm 

Signed Integer multiply 

1-4 

Overflow, carry 

Sign, zero, aux, parity 


✓ 

✓ 

✓ 


(Continued) 
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7.104. 8086 FAMIL Y INSTRUCTION SET SUMMARY (continued) 


Instmctlon 

Function 

BvtesS 

Fleas Affected 

Undefined Fleas 

88/86 




IN accum, Imm 

Input from port 

1-4 

None 

None 

✓ 

✓ 



IN accum, DX 

Input from DX port 

1-4 

None 

None 

✓ 

✓ 

✓ 


INC mem 

Increment 

1-4 

Overflow, sign, zero, aux, parllv 

None 

✓ 

✓ 

✓ 


INCrea 

Increment 

1-4 

Overflow, sign, zero. aux. parity 

None 

✓ 

✓ 

✓ 


INSB 

Input string byte from port 

1-4 

None 

None 


✓ 

✓ 


INSD 

Input string double word from 
port 

1-4 

None 

None 


✓ 

✓ 

✓ 

INSW 

Input string word from port 

1-4 

None 

None 


✓ 

✓ 


INT Imm 

Interrupt 


Interrupt, trap=0 

None 

✓ 

✓ 

✓ 

✓ 

INTO 

Interrupt on overflow 


Interrupt, trap=0 

None 

✓ 

✓ 

✓ 

✓ 

INVO 

Invalidate cache 


None 

None 




✓ 

INVLPQ 

Invalidate TLB Entry 

4 

None 

None 




✓ 

IRET 

Interrupt return 


All 

All 

✓ 

✓ 

✓ 

✓ 

JA offset 

Jump above 


Carry=0, zero=0 

None 

✓ 

✓ 

✓ 

✓ 

JAE offset 

Jump above or equal 


Carry=0 

None 

✓ 

✓ 

✓ 

✓ 

JB offset 

Jump below 


Carfy=1 

None 

✓ 

✓ 

✓ 

✓ 

JBE offset 

Jump below or equal 


Carry=1,zero=1 

None 

✓ 

✓ 

✓ 

✓ 

JC offset 

Jump If carry 


Carry=1 

None 

✓ 

✓ 

✓ 

✓ 

JCXZ offset 

Jump If CX=0 


None 

None 

✓ 

✓ 

✓ 

✓ 

JE offset 

Jump equal 


Zero=1 

None 

✓ 

✓ 

✓ 

✓ 

JECXZ offset 

JumpIfECX^O 


None 

None 

✓ 

✓ 

✓ 

✓ 

JG offset 

Jump greater 


Slgn=overflow, zero=o 

None 

✓ 

✓ 

✓ 

✓ 

JGE offset 

Jump greater or equal 


Sign=overflow 

None 

✓ 

✓ 

✓ 

✓ 

JL offset 

Jump less 


Sigrtatoverflow, zero=0 

None 

✓ 

✓ 

✓ 

✓ 

JLE offset 

Jump less or equal 


Sign?toverflow 

None 

✓ 

✓ 

✓ 

✓ 

JMP offset. EIP<- ElP^ffset 

Near lump 


None 

None 

✓ 

✓ 

✓ 

✓ 

JMPreo, EIP<~refl 

Near jump 


None 

None 

✓ 

✓ 

✓ 

✓ 

JMP mem, EIP <- mem 

Near jump 


None 

None 

✓ 

✓ 

✓ 

✓ 

JMP Imm, CS:EIP<-data 

Far lump 


None 

None 

✓ 

✓ 

✓ 

✓ 

JMP mem, CS:EIP <-- mem 

Far lump 


None 

None 

✓ 

✓ 

✓ 

✓ 

JNA offset 

Jump not above (JBE) 


Carry=1,zero=1 

None 

✓ 

✓ 

✓ 

✓ 

JNAE offset 

Jump not above or equal (JB) 


Carry=1 

None 

✓ 

✓ 

✓ 

✓ 

JNB offset 

Jump not below (JAE) 


Carry=0 

None 

✓ 

✓ 

✓ 

✓ 

JNBE offset 

Jump not below or equal (JA) 


Carry=0. zero=0 

None 

✓ 

✓ 

✓ 

✓ 

JNC offset 

Jump no carry 


Carry=0 

None 

✓ 

✓ 

✓ 

✓ 

JNE offset 

Jump not equal 


Zero=0 

None 

✓ 

✓ 

✓ 

✓ 

JNG offset 

Jump not greater 


Siqn«verflow, zero=1 

None 

✓ 

✓ 

✓ 

✓ 

JNGE offset 

Jump not greater or equal (JL) 


Sign^toverflow, zero=0 

None 

✓ 

✓ 

✓ 

✓ 

JNL offset 

Jump not less (JGE) 


Sign=overflow 

None 

✓ 

✓ 

✓ 

✓ 

JNLE offset 

Jump not less or equal (JG) 


Sign=overtlow, zero=o 

None 

✓ 

✓ 

✓ 

✓ 

JNO offset 

Jump no overflow 


Overflow=0 

None 

✓ 

✓ 

✓ 

✓ 

JNP offset 

Jump no parity 


Parity=0 

None 

✓ 

✓ 

✓ 

✓ 

JNS offset 

Jump no sign 


Sign=0 

None 

✓ 

✓ 

✓ 

✓ 

JNZ offset 

Jump not zero 


Zero=0 

None 

✓ 

✓ 

✓ 

✓ 

JO offset 

Jump If overflow 


Over1low=1 

None 

✓ 

✓ 

✓ 

✓ 

JP offset 

Jump If parity 


Parity=1 

None 

✓ 

✓ 

✓ 

✓ 

JPE offset 

Jump parity even 


Parity=1 

None 

✓ 

✓ 

✓ 

✓ 

JPO offset 

Jump parity odd 


Parity=0 

None 

✓ 

✓ 

✓ 

✓ 

JS offset 

Jump If sign 


Sign=1 

None 

✓ 

✓ 

✓ 

✓ 

JZ offset 

Jump If zero 


Zero=1 

None 

✓ 

✓ 

✓ 

✓ 

LAMP 

Load AH with flags (LObyte 
of flags) 

1 

None 

None 

✓ 

✓ 

✓ 

✓ 

LAR reg, reg 

Load access rights byte 

2-4 

Zero 

None 


✓ 

✓ 

✓ 

LAR reg, mem 

Load access rights byte 

2-4 

Zero 

None 


✓ 

✓ 

✓ 

LOS reg, mem 

Load pointer to DS 

2-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

LEA reg, mem 

Load effective address to 
register 

2-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

LEAVE 

Leave procedure 


None 

None 


✓ 

✓ 

✓ 

LES reg, mem 

Load pointer to ES 

2-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

LFS reg, mem 

Load pointer to FS 

2-4 

None 

None 



✓ 

✓ 

LGDT mem 

Load global descriptor table 


None 

None 


✓ 

✓ 

✓ 

LGS reg, mem 

Load pointer to GS 

2-4 

None 

None 



✓ 

✓ 

LIDT mem 

Load Interrupt descriptor table 


None 

None 


✓ 

✓ 

✓ 

LLDTreg 

Load local descriptor table 

2 

None 

None 


✓ 

✓ 

✓ 

LLDT mem 

Load local descriptor table 

2 

None 

None 


✓ 

✓ 

✓ 

LMSWreo 

Load machine status word 

2 

None 

None 


✓ 

✓ 

✓ 

LMSW mem 

Load machine status word 

2 

None 

None 


✓ 

✓ 


(Continued) 
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7.104. 8086 FAMIL Y INSTRUCTION SET SUMMARY (continued) 


Instnjctlon 

Function 


Fleas Affected 

Undefined Fleas 


^31 

386 


LOCK 

Bus lock prefix 


None 

None 

✓ 

✓ 

✓ 

✓ 

LODSB 

Load string byte 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

LODSD 

Load string dword 

1 -4 

None 

None 

✓ 

✓ 

✓ 

✓ 

LODSW 

Load string word 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

LOOP oHset 

Loop 


None 

None 

✓ 

✓ 

✓ 

✓ 

LOOPE onset 

Loop 


None 

None 

✓ 

✓ 

✓ 

✓ 

LOOPNE offset 

Loop 


None 

None 

✓ 

✓ 

✓ 

✓ 

LOOPNZ offset 

Loop 


None 

None 

✓ 

✓ 

✓ 

✓ 

LOOPZ offset 

Loop 


None 

None 

✓ 

✓ 

✓ 

✓ 

LSL req, mem 

Load segment limit 

2-4 

Zero flag 

None 


✓ 

✓ 

✓ 

LSL req, req 

Load segment limit 

2-4 

Zero flag 

None 


✓ 

✓ 

✓ 

LSS req, mem 

Load pointer to SS 

2-4 

None 

None 



✓ 

✓ 

LTRreq 

Load task register 

2 

None 

None 


✓ 

✓ 

✓ 

LTR mem 

Load task register 

2 

None 

None 


✓ 

✓ 

✓ 

MOV req, seqreq 

Move selector 

2 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOV mem, imm 

Move data 

1 -4 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOV mem, req 

Move data 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOV mem, seqreq 

Move selector 

2 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOV req, imm 

Move data 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOV req, mem 

Move data 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOV req, req 

Move data 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOV seqreq, mem 

Move selector 

2 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOV seqreq, req 

Move selector 

2 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOV reg, reg 

Move special 

4 

None 

Overflow, sign, zero, aux, parity, 
carry 



✓ 

✓ 

MOVSB 

Move string byte 

1 -4 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOVSD 

Move string double word 

1 -4 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOVSW 

Move string word 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

MOVSX req, req 

Move with sign extension 

1 -4 

None 

None 



✓ 

✓ 

MOVSX req, mem 

Move with sign extension 

1 -4 

None 

None 



✓ 

✓ 

MOVZX reg, reg 

Move with zero extension 

1-4 

None 

None 



✓ 

✓ 

MOVZX reg, mem 

Move with zero extension 

1 -4 

None 

None 



✓ 

✓ 

MUL mem 

Unsigned multiply 

1 -4 

Overflow, carry 

Sign, zero, aux, parity 

✓ 

✓ 

✓ 

✓ 

MUL req 

Multiply 

1-4 

Overflow, carry 

Sign, zero, aux, parity 

✓ 

✓ 

✓ 

✓ 

NEG mem 

Change sign 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

NEG reg 

Change sign 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

NOP 

No operation 


None 

None 

✓ 

✓ 

✓ 

✓ 

NOT mem 

Logical not 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

NOT req 

Logical not 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

OR mem, Imm 

Logical OR 

1 -4 

Overflow=0, sign, zero, aux, 
parity, carry=0 

None 

✓ 

✓ 

✓ 

✓ 

OR mem, reg 

Logical OR 

1-4 

Over1low=0, sign, zero, aux, 
parity, carry=0 

None 

✓ 

✓ 

✓ 

✓ 

OR reg, imm 

Logical OR 

1 -4 

Overflow=0, sign, zero, aux, 
parity, carry=0 

None 

✓ 

✓ 

✓ 

✓ 

OR reg, mem 

Logical OR 

1 -4 

Overflow=0, sign, zero, aux, 
parity, carrv=0 

None 

✓ 

✓ 

✓ 

✓ 

OR reg, reg 

Logical OR 

1-4 

Overflow=0, sign, zero, aux, 
parity, carTy=0 

None 

✓ 

✓ 

✓ 

✓ 

OUT imm, accum 

Output to port 

1 -4 

None 

None 

✓ 

✓ 

✓ 

✓ 

OUT DX, accum 

Output to DX port 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

OUTSB 

Output string byte 

1-4 

None 

None 


✓ 

✓ 

✓ 

OUTSD 

Output string double word 

1-4 

None 

None 


✓ 

✓ 

✓ 

OUTSW 

Output string word 

1-4 

None 

None 


✓ 

✓ 

✓ 

POP mem 

Restore from stack 

2-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

POP req 

Restore from stack 

2-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

POP seqreq 

Restore segment register 

2 

None 

None 

✓ 

✓ 

✓ 

✓ 

POPA 

Restore all general registers from 
stack 

2 

None 

None 


✓ 

✓ 

✓ 

POPAD 

Restore all 32-bit general 
registers from stack 

4 

None 

None 



✓ 

✓ 

POPF 

Restore flags 

2 

All 

None 

✓ 

✓ 

✓ 

✓ 

POPFD 

Pop stack Into EFLAGS 

4 

All 

None 



✓ 

✓ 

PUSH imm 

Save to stack 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 

PUSH mem 

Save to stack 

1-4 

None 

None 

✓ 

✓ 

✓ 

✓ 
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7. 104. 8086 FAMIL Y INSTRUCTION SET SUMMARY (continued) 


I Instnjctlon 

Function 








1 


1-4 

None 

None 


mi 





1-4 

None 

None 

✓ 

✓ 

✓ 




2 

None 

None 


✓ 

✓ 




4 

None 

^one 



✓ 




2 

None 

None 

✓ 

✓ 

✓ 

✓ 



4 

None 

Mone 



✓ 




2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

1 

Rotate carry left 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

RCLrea. CL 

Rotate carry left 

2-4 

Overflow, cany 

None 

✓ 

✓ 

✓ 

✓ 

✓ 

RCL mem, CL 

Rotate carry left 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

RCR mem, Imm 

Rotate carry right 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

RCR reo, mem 

Rotate carry right 

2-4 

Oveillow. carry 

None 

✓ 

✓ 

✓ 

✓ 

RCR rea, CL 

Rotate carry right 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

RCR mem, CL 

Rotate carry right 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

REP 

Repeat 


None 

None 

✓ 

✓ 

✓ 

✓ 

REPE 

Repeat egual 


None 

None 

✓ 

✓ 

✓ 

✓ 

REPNE 

Repeat not egual 


None 

None 

✓ 

✓ 

✓ 

✓ 

REPNZ 

Repeat not zero 


None 

None 

✓ 

✓ 

✓ 

✓ 

REPZ 

Repeat zero 


None 

None 

✓ 

✓ 

✓ 

✓ 

RET 

Near return 


None 

None 

✓ 

✓ 

✓ 

✓ 

RET Imm 

Near return 


None 

None 

✓ 

✓ 

✓ 

✓ 

RETF 

Far return 


None 

None 

✓ 

✓ 

✓ 

✓ 

RETFImm 

Far return 


None 

None 

✓ 

✓ 

✓ 

✓ 

ROL mem, Imm 

Rotate left 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

ROL rea, mem 

Rotate left 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

ROL reg, CL 

Rotate left 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

ROL mem, CL 

Rotate left 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

ROR mem, Imm 

Rotate right 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

ROR rea, mem 

Rotate right 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

ROR rea, CL 

Rotate right 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

ROR mem, CL 

Rotate right 

2-4 

Overflow, carry 

None 

✓ 

✓ 

✓ 

✓ 

SAHF 

Store AH into flags 

1 

Sign, zero, aux, parity, carry 

None 

✓ 

✓ 

✓ 

✓ 

SAL rea. Imm 

Shift arithmetic left 

1-4 

Overflow, sign, zero, parity, carry 

None 

✓ 

✓ 

✓ 

✓ 

SAL mem, Imm 

Shift arithmetic left 

1 -4 

Overflow, sign, zero, parity, carry 

None 

✓ 

✓ 

✓ 

✓ 

SAL rea, CL 

Shift arithmetic left 

1-4 

Overflow, sign, zero, parity, carry 

None 

✓ 

✓ 

✓ 

✓ 

SAL mem, CL 

Shift arithmetic left 

1-4 

Overflow, sign, zero, parity, carry 

None 

✓ 

✓ 

✓ 

✓ 

SAR rea. Imm 

Shift arithmetic right 

1-4 

Overflow, sign, zero, pariN, carry 

None 


✓ 

✓ 

✓ 

SAR mem, Imm 

Shift arithmetic right 

1-4 

Overflow, sign, zero, parity, carry 

None 


✓ 

✓ 

✓ 

SAR rea, CL 

Shift arithmetic right 

1-4 

Overflow, sign, zero, parity, carry 

None 


✓ 

✓ 

✓ 

SAR mem, CL 

Shift arithmetic right 

1-4 

Overflow, sign, zero, parity, carry 

None 


✓ 

✓ 

✓ 

SBB mem, Imm 

Subtract with borrow 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

SBB mem, reg 

Subtract with borrow 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

SBB reg, Imm 

Subtract with borrow 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

SBB reg, mem 

Subtract with borrow 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

SBB reg, reg 

Subtract with borrow 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

SCASB 

Scan string byte 

1 -4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

SCASD 

Scan string double word 

1 -4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

SCASW 

Scan string word 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 

✓ 

✓ 

✓ 

✓ 

SETAdest 

Set If above 

1 

Carry=0, zoro=0 

None 



✓ 

✓ 

SETAE dest 

Set If above or egual 

1 

Carry=0 

None 



✓ 

✓ 

SETB dest 

Set If below 

1 

Carry=1 

None 



✓ 

✓ 
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7.104. 8086 FAMILY INSTRUCTION SET SUMMARY (continued) 


Instnictlon 

Function 

Bvtes8 

Fleas Affected 

Undellned Fleas 

B8/B^ 

286 



TEST reg, Imm 

AND function to flags 

1-4 

Overllow-0, sign, zero, parity, 
carrv=0 

Aux 

✓ 

✓ 

✓ 


TEST reg, mem 

AND function to flags 

1-4 

Overflow-0, sign, zero, parity, 
carry«0 

Aux 

✓ 


✓ 

✓ 

TEST reg, reg 

AND function to flags 

1-4 

Over1low-0, sign, zero, parity, 
canv-0 

Aux 

✓ 



✓ 

TEST mem, reg 

AND function to flags 

1-4 

Overflow-0, sign, zero, parity, 
carry-0 

Aux 

✓ 

✓ 

✓ 

✓ 

VERRrea 

Verify read access 

2 

Zero 

None 


✓“ 

✓ 

✓ 

VERR mem 

Verify read access 

2 

Zero 

None 


✓ 

✓ 

✓ 

VERW 

Verify write access 

2 

Zero 

None 


✓ 

✓ 

✓ 

WAIT 

Walt until not busy 


None 

None 

✓ 

✓ 

✓ 

✓ 

WBINVD 

Write-back and invalidate cache 


None 

None 




✓ 

XADD reg, reg 

Exchange and add 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 



n 

✓ 

XADO mem, reg 

Exchange and add 

1-4 

Overflow, sign, zero, aux, parity, 
carry 

None 




✓ 

XCHQ mem, reg 

Exchange 

1 -4 

None 

None 

✓ 

✓ 

✓ 

✓ 

XCHG reg, reg 

Exchange 

1 -4 

None 

None 

✓ 

✓ 

✓ 

✓ 

XCHG reg, mem 

Exchange 

1 -4 

None 

None 

✓ 

✓ 

✓ 

✓ 

XWTB 

Translate byte 


None 

None 

✓ 

✓ 

✓ 

✓ 

XOR mem, Imm 

Exclusive OR 

1-4 

Overflow=0, sign, zero, parity, 
carry=0 

Aux 

✓ 

✓ 

✓ 

✓ 

XOR mem, reg 

Exclusive OR 

1-4 

Overflow=0, sign, zero, parity, 
carrv=0 

Aux 

✓ 

✓ 

✓ 

✓ 

XOR reg, Imm 

Exclusive OR 

1-4 

Overtlow=0, sign, zero, parity, 
carry=0 

Aux 

✓ 


✓ 

✓ 

XOR reg, mem 

Exclusive OR 

1 -4 

Overflow=0. sign, zero, parity, 
carry=0 

Aux 

✓ 

✓ 

✓ 

✓ 

XOR reg, reg 

Exclusive OR 

1-4 

Overflow-0, sign, zero, parity, 
carry=0 

Aux 

✓ 

✓ 

✓ 

✓ 


§Number of bytes in Instruction varies slightly depending on actual CPU used. 


Flags: 


Legend: 


Note: 


Source: 


EFLAGS Is a 32-bit register in the 80386. 

FLAGS (LO word of EFLAGS) Is a 16-bit register. 

reg>reglster 

mem=memory 

accum^accumulator (AL, AX, EAX) 
Imm-lmmediate 
segreg-segment register 
offset-offset from current CS:IP 


Number preceding Item Indicates number of bit; 


EFIag 

RealsU 

ff 

Bit 

Abbr. 

Name 

0 

OF 

Carry flag 

1 


RESERVED 

2 

PF 

Parity flag 

3 


RESERVED 

4 

AF 

Auxiliary carry flag 

5 


RESERVED 

6 

“zrn 

Zero flag 

7 

SF 

Sign flag 

8 

TF 

Trao flag 

9 

IF 

Interrupt enable 

10 

DF 

Direction flag 

11 

OF 

Overflow 

12-13 

lOPL 

I/O privilege level 

14 

NT 

Nested tank flag 

15 


RESERVED 

16 

RF 

Resume flag 

17 

VM 

Virtual 8086 mode 

18 

AC 

Alignment check 

19-31 


RESERVED 


Intel Microprocessors. Vol. 1. pages 2-26 through 2-30, 2-55 through 2-59, 2-85 through 2-89, 

2-117 through 2-121, and 3-51 through 3-58 
Intel Microprocessors, Vol. 2, pages 5-135 through 5-152 
Intel 80386 Programmer's Reference, pages 17-18 through 17-174 
i486 Microprocessor Programmer's Reference Manual, pages 26-1 through 26-289 
Microsoft's 80386/80486 Programming Guide (Microsoft Press), pages 25 through 28 and 161 thro g 
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7.105. 8086 FAMILY REGISTER SUMMARY 


For 8088/8086/80286: 

< .16 bits - 

- 8 bits.<.8 bits - 

>tx[ 


AH 

AL 

BH 

BL 

CH 

CL 

DH 

DL 


> Intel name for register 


Count 

Data 

Stack Pointer 
Base Pointer 
Source Index 
Destination Index 
Instnjctlon Pointer 
Status Flags —> 
Code Segment 
Data Segment 
Stack Segment 
Extra Segment 


15\14 \ 13\12\11 \ 10 \ 9 \8 7 

- IntI iopl IofIdfI ifItfIsf 


NT.nested task 
IOPL-l/0 privilege level 
OF-overflow flag 
DF-dIrectlon flag _ 


SF | ZF | 


[ 5 4 \3 2 1 


IF*lnterrupt flag 
TF»trap flag 
SF=slgn flag 
ZF=zero flag 


lAFl - IPFl • ] 


AF=auxiliary carry 
PF=parity flag 
CF=carry flag 


For 80386/80486: 


EAX 

EBX 

ECX 

EDX 

EDI 

ESI 

EBP 

ESP 


- 32 bits.> Intel name for register 


Extended Accumulator 
Extended Base 
Extended Count 
Extended Data 



AX 


BX 


CX 


DX 



Dl 


SI 


BP 


SP 


E/P[ 
EFLAGS L 


Destination Index 
Source Index 
Base Pointer 
Stack Pointer 

Instruction Pointer 
Status Flags —-> 


Bit Number for 8086 compatible flags 


1 f5 1 f4 1 

13\12\11 \ 


[9] 


7 1 

6 1 5 

1 4 1 3 

1 2 1 f 

1 ° 

1 - IntI 

IOPL 1 OF 1 

"PFI 

ITfI 

m 

rsFi 

:Zf| - 

IafI - 

IpfI - 

1 Cl 


NT^nested task 


cs 

Code Segment 

IOPL=l/0 privilege level 

TF=trap flag 

PF=parity flag 


ss 

Stack Segment 

OF=overflow flag 

SF=slgn flag 

CF=carry flag 


DS 

Extra Segment 

DF=dlrectlon flaa 

ZF=zero flaa 


ES 

Data Segment (1) 

Bit Number for extended 80386 flaaa 


FS 

Data Segment (2) 

31 \30\29\28\27\26\25 

124 123 122 127 \20 \ 19 \ 18 \ 17 \ 

16 

GS 

Data Segment (3) 

RESERVED FOR INTEL ONLY 

lAClVMl 

Rl 


VM=virtual 6066 mode 

RF=resume flaa 

AC=alianment che 


CRO 

CR1 

CR2 

CR3 

GDT 

IDT 

LDT 

TSS 

DRO 

DR1 

DR2 

DR3 

DR4 

DR5 

DR6 

DR7 

TR3 

TR4 

TR5 

TR6 

TR7 


(48 bits) 


(48 bits) 


(486 only) 


(486 only) 


(486 only) 


Machine Control Register* 

Page Fault Linear Addressf 
Page Directory Base AddressV 
Global Descriptor Table 
Interrupt Descriptor Table 
Local Descriptor Table 
Task State Segment 

Debug Register 0 (linear breakpoint address 0) 
Debug Register 1 (linear breakpoint address 1) 
Debug Register 2 (linear breakpoint address 2) 
Debug Register 3 (linear breakpoint address 3) 
Intel Reserved 
Intel Reserved 
Breakpoint Status 
Breakpoint Control 

Cache Test Data 
Cache Test Status 
Cache Test Control 
TLB Test Control 
TLB Test Status 


‘Bit 31=paging enable, bit 30=ca'che disable, bit 29=not write through, bit 18=alignment mask, bit 16=write protect, bit 5=numerics exception, 
bit 4=coprocessor extension type, bit 3=task switched, bit 2=emulate coprocessor, bit 1 =monitor coprocessor, bit 0=protection enable 
t Entire 32 bits used for address. 

VBits 20-31 are page directory base register; remaining bits reserved. 

Note: • 80286 also contains GDT, IDT, LDT, and TSS registers (see 60386 registers). 

• 80486 also contains 80387 compatible registers. 

Source: Intel Microprocessors, Vol. 1. pages 2-12, 2-44, 2-97, 3-5 through 3-6, and 5-14 through 5-30 

i466 Microprocessor Programmer's Reference Manual, Chapter 2 











Math Coprocessor Chips 


7.106. 8086 FAMILY CPU CHIP VERSIONS 


Chip 


Comments 

8086 

5Mhz 

16-blt CPU In 40-Dln CERDIP or olastlc DIP oackaae 

8086-1 

lOMhz 

16-bit CPU In 40-Dln CERDIP or olastlc DIP oackaae 

8086-2 

8 Mhz 

16-blt CPU In 40-Dln CERDIP or olastlc DIP oackaae 

80CB6 

5Mhz 

16-blt CMOS CPU In 40-Dln DIP or 44-Dln PLCC oackaae 

80C86-2 

8 Mhz 


8088 

5Mhz 


8088-2 

8 Mhz 

8 -blt CPU In 40-Dln CERDIP oackaae 

80C88 

5Mhz 

8 -blt CMOS CPU In 40-Dln DIP or 44-Dln PLCC oackaae 

80C88-2 

BMhz 

8 -blt CMOS CPU In 40-Dln DIP or 44-Dln PLCC oackaae 

80286-6 

6 Mhz 

16-bit Protection mode CPU In 68-Dln LCC. PLCC. or PGA oackaae 

80286-8 

BMhz 

16-blt Protection mode CPU In 68-Dln LCC. PLCC. or PGA oackaae 

80286-10 

lOMhz 

16-blt Protection mode CPU In 68-Dln LCC. PLCC. or PGA oackaae 

80286-12 


16-blt Protection mode CPU In 68-Dln LCC. PLCC. or PGA oackaae 



32-bit Protection mode CPU In 132 PGA oackaae 




486 




Note: Numbers are Intel numbers only. NEC makes compatible CPUs with numbers like VI0, V20 

Source: Intel Microprocessors, Vol. 1, pages 2-1, 2-31,2-60, and 3-60 

Intel Microprocessors, Vol. 2, pages 5-1, 5-267, and 5-864 

See Also: 8.58. 8088 and 8086 Pinouts 

8.59. 80286 Pinouts 

8.60. 80386 Pinouts 

8.61. 80386 SX Pinouts 
8.62.1466 Pinouts 


7.107. 8087 FAMILY INSTRUCTION SET SUMMARY 


Instruction 


Function 


Exception Flags Affected 


linvalid, Denorm, Under, Free, Stack 


[Absolute value 


[Add real and pop 


Invalid, Denorm, Over, Under, Free, Stack 


[Add real 


Invalid, Denorm, Over, Under, Free, Stack 


IFADD mem64 


[Add real 


linvalid. Denorm, Over, Under, Prec, Stack 


FADD ST(n) 


linvalid. Denorm, Over, Under, Free, Stack 


|FADDST(n),ST 


Invalid, Denorm, Over, Under, Free, Stack 


IFADD ST, ST(n) 


[Add real 


Invalid, Denorm, Over, Under, Free, Stack 


FADDP ST(n), ST 


[ Add real and pop 


Invalid, Denorm, Over, Under, Free, Stack 


FADDP ST, ST(n) 


Add real and pop 


Invalid, Denorm, Over, Under, Prec, Stack 


FBLD memBO 


Packed decimal (BCD) bad 


[ Packed decimal (BCD) store and pop 


[ Change sign 


[ Clear exceptions 


Compare real 


Invalid, Denorm, Stack 


[ Compare real 


Invalid, Denorm, Stack 


[ Compare real 


Invalid, Denorm, Stack 


Compare real 


Invalid, Denorm, Stack 


[Compare real and pop 


Invalid, Denorm, Stack 


Compare real and pop 


linvalid. Denorm, Stack 


[ FCOMP ST(n) 


Compare real and pop 


linvalid. Denorm, Stack 


Compare real and pop twice 


linvalid, Denorm, Stack 


Cosine 


linvalid. Denorm, Stack, Prec, Under 


Decrement stack pointer 


Disable interrupts 


Divide real and pop 


Divide real 


Divide real 


[FDIVST(n) 


FDIVST(n),ST 


FDIVST.ST(n) 


Divide real 


[FDIVP ST(n). ST 


Divide real and pop 


FDIVP ST, ST(n) 


Divide real and pop 


IFDIVR 


Division reversed and pop 


IFDIVR mem32 


Division reversed 


IFDIVR mem64 


Division reversed 


FDIVR ST(n) 


(Continued) 
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7.107. 8087 FAMILY INSTRUCTION SET SUMMARY (continued) 


Instruction 

Function 


mm 

Em 


FDIVR ST(n). ST 

Division reversed 

All 

✓ 

✓ 

✓ 

FDIVR ST. ST(n) 

Division reversed 

All 

✓ 

✓ 

✓ 

FDIVRP ST(n). ST 

Division reversed and pop 

All 

✓ 

✓ 

✓ 

FDIVRPST.ST(n) 

Division reversed and pop 

All 

✓ 

✓ 


FENI 

Enable interrupts 

None 

✓ 



FFREE ST(n) 

Free register 

None 

✓ 

✓ 

✓ 

FIADD memie 

Integer add 

Invalid. Denorm, Over, Prec, Under, Stack 

✓ 

✓ 

✓ 

FIADD mem32 

Integer add 

Invalid, Denorm, Over, Prec, Under, Stack 

✓ 

✓ 

✓ 

FICOM mem16 

Integer compare 

Invalid, Denorm, Stack 

✓ 

✓ 

✓ 

FICOM mem32 

Integer compare 

Invalid, Denorm, Stack 

✓ 

✓ 

✓ 

FICOMP mem16 

Integer compare and pop 

Invalid, Denorm, Stack 

✓ 

✓ 

✓ 

FICOMP mem32 

Integer compare and pop 

Invalid, Denorm, Stack 

✓ 

✓ 

✓ 

FIDIVmemie 

Integer divide 

All 

✓ 

✓ 

✓ 

FIDIVmem32 

Integer divide 

All 

✓ 

✓ 

✓ 

FIDIVR memie 

Integer divide reversed 

All 

✓ 

✓ 

✓ 

FIDIVR m0m32 

Integer divide reversed 

All 

✓ 

✓ 

✓ 

FILD memie 

Integer load 

Stack 

✓ 

✓ 

✓ 

FILDmem32 

Integer load 

Stack 

✓ 

✓ 

✓ 

FILD meme4 

Integer load 

Stack 

✓ 

✓ 

✓ 

FIMUL memie 

Integer multiply 

Invalid, Denorm, Over, Prec, Under, Stack 

✓ 

✓ 

✓ 

FIMULmem32 

Integer multiply 

Invalid, Denorm, Over, Prec, Under, Stack 

✓ 

✓ 

✓ 

FINCSTP 

Increment stack pointer 

None 

✓ 

✓ 

✓ 

FINIT 

Initialize processor 

None 

✓ 

✓ 

✓ 

FIST memie 

Integer store 

Invalid, Prec, Stack 

✓ 

✓ 

✓ 

FIST mem32 

Integer store 

Invalid, Prec, Stack 

✓ 

✓ 

✓ 

FISTPdest 

Integer store and pop 

Invalid, Prec 

✓ 

✓ 

✓ 

FISTP memie 

Integer store and pop 

Invalid, Prec, Slack 

✓ 

✓ 

✓ 

FISTP mem32 

Integer store and pop 

Invalid, Prec, Stack 

✓ 

✓ 

✓ 

FISTP mem64 

Integer store and pop 

Invalid, Prec, Stack 

✓ 

✓ 

✓ 

FISUB memie 

Integer subtract 

Invalid, Denorm, Over, Prec, Under. Stack 

✓ 

✓ 

✓ 

FISUB mem32 

Integer subtract 

Invalid, Denorm, Over, Prec. Under, Stack 

✓ 

✓ 

✓ 

FISUBR mem32 

Integer subtract reversed 

Invalid, Denorm, Over, Prec, Under, Stack 

✓ 

✓ 

✓ 

FISUBR memie 

Integer subtract reversed 

Invalid, Denorm, Over, Prec, Under. Stack 

✓ 

✓ 

✓ 

FLD mem32 

Load real 

Invalid, Denorm, Stack 

✓ 

✓ 

✓ 

FLD mem64 

Load real 

Invalid, Denorm, Stack 

✓ 

✓ 

✓ 

FLD memeo 

Load real 

Invalid, Denorm, Stack 

✓ 

✓ 

✓ 

FLD ST(n) 

Load real 

Invalid, Denorm, Stack 

✓ 

✓ 

✓ 

FLD1 

Load constant 

Stack 

✓ 

✓ 

✓ 

FLDCW memie 

Load control word 

All 

✓ 

✓ 

✓ 

FLDENVmemp 

Load environment 

All 

✓ 

✓ 

✓ 

FLDL2E 

Load log (2*e) 

Stack 

✓ 

✓ 

✓ 

FLDL2T 

Load log (2*10) 

Stack 

✓ 

✓ 

✓ 

FLDLG2 

Load log (10*2) 

Stack 

✓ 

✓ 

✓ 

FLDLN2 

Load log (e*2) 

Stack 

✓ 

✓ 

✓ 

FLDPI 

Load pi 

Stack 

✓ 

✓ 

✓ 

FLDZ 

Load +0.0 

Stack 

✓ 

✓ 

✓ 

FMUL 

Multiply real and pop 

Invalid, Denorm, Over, Under, Prec, Stack 

✓ 

✓ 

✓ 

FMUL mem32 

Multiply real 

Invalid, Denorm, Over, Under, Prec, Stack 

✓ 

✓ 

✓ 

FMULmemeA 

Multiply real 

Invalid, Denorm, Over, Under, Prec, Stack 

✓ 

✓ 

✓ 

FMULST(n) 

Multiply real 

Invalid, Denorm, Over, Under, Prec, Stack 

✓ 

✓ 

✓ 

FMULST(n),ST 

Multiply real 

Invalid, Denorm, Over, Under, Prec, Stack 

✓ 

✓ 

✓ 

FMULST(n),ST 

Multiply real and pop 

Invalid, Denorm, Over, Under, Prec, Stack 

✓ 

✓ 

✓ 

FMUL ST. ST(n) 

Multiply real 

Invalid, Denorm, Over, Under, Prec, Stack 

✓ 

✓ 

✓ 

FMULP ST. ST(n) 

Multiply real and pop 

Invalid, Denorm, Over, Under, Prec, Stack 

✓ 

✓ 

✓ 

FNCLEX 

Clear exceptions 

None 

✓ 

✓ 

✓ 

FNDISI 

Disable interrupts 

None 

✓ 



FNENI 

Enable interrupts 

None 

✓ 



FNINIT 

Initialize processor 

None 

✓ 

✓ 

✓ 

FNOP 

No operation 

None 

✓ 

✓ 

✓ 

FNSAVEmemp 

Save state 

None 

✓ 

✓ 

✓ 

FNSTCW memie 

Store control word 

None 

✓ 

✓ 

✓ 

FNSTENVmemp 

Store environment 

None 

✓ 

✓ 

✓ 

FNSTSWAX 

Store status word 

None 

✓ 

✓ 

✓ 

FNSTSW memie 

Store status word 

None 

✓ 

✓ 

✓ 

FPATAN 

Partial arctangent 

Invalid, Denorm, Under, Prec, Stack 

✓ 

✓ 

✓ 

FPREM 

Partial remainder 

None 

✓ 

✓ 

✓ 

FPREM1 

Partial remainder (IEEE) 

Invalid, Denorm, Under, Stack 



✓ 

FPTAN 

Partial tangent 

Invalid, Denorm, Under, Prec, Stack 

✓ 

✓ 

✓ 

FRNDINT 

Round to integer 

Invalid, Denorm, Prec, Stack 

✓ 

✓ 

✓ 


(Continued) 
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7. 107. 6087 FAMILY INSTRUCTION SET SUMMARY (continued) 


Instruction 

Function 

Exception Fleas Affected 

67 

P87 

leT] 

FRSTOR memp 

Restore saved state 

All 

✓ 

✓ 

✓ 

FSAVE memp 

Save state 

None 

✓ 

✓ 

✓ 

FSCALE 

Scale 

Invalid, Donorm, Over, Under, Free. Stack 

✓ 

✓ 

✓ 

FSETPM 

Set protected mode 

None 


✓ 

✓ 

FSIN 

Sine 

Invalid, Denorm, Under. Free, Stack 



✓ 

FSINCOS 

Sine and cosine 

Invalid, Donorm, Under, Free, Slack 



✓ 

FSQRT 

Square root 

Invalid, Denorm, Under. Free, Stack 

✓ 

✓ 

✓ 

FST mem32 

Store real 

Invalid, Denorm, Over, Under. Free, Stack 

✓ 

✓ 

✓ 

FST mem64 

Store real 

Invalid, Donorm, Over. Under, Free, Stack 

✓ 

✓ 

✓ 

FSTST(n) 

Store real 

Invalid, Denorm, Over, Under, Free. Stack 

✓ 

✓ 

✓ 

FSTCWmemie 

Store control word 

None 

✓ 

✓ 

✓ 

FSTENVmemp 

Store environment 

None 

✓ 

✓ 

✓ 

FSTP mem32 

Store real and pop 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSTP m0m64 

Store real and pop 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSTP mem80 

Store real and pop 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSTPST(n) 

Store real and pop 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSTSWAX 

Store status word 

None 

✓ 

✓ 

✓ 

FSTSWmemie 

Store status word 

None 

✓ 

✓ 

✓ 

FSUB 

Subtract real and pop 

Invalid, Donorm, Over. Under, Free, Stack 

✓ 

✓ 

✓ 

FSUB mem32 

Subtract real 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUB mem64 

Subtract real 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUBST(n) 

Subtract real 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUBST(n),ST 

Subtract real 

Invalid, Donorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUB ST. ST(n) 

Subtract real 

Invalid, Donorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUBP ST(n), ST 

Subtract real and pop 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUBPST,ST(n) 

Subtract real and pop 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUBR 

Subtract real reversed and pop 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUBR mem32 

Subtract real reversed 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUBR mem64 

Subtract real reversed 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUBR ST(n) 

Subtract real reversed 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUBR ST{n), ST 

Subtract real reversed 

Invalid, Denorm, Over, Under. Free, Stack 

✓ 

✓ 

✓ 

FSUBR ST. ST(n) 

Subtract real reversed 

Invalid, Denorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FSUBRP ST(n). ST 

Subtract real reversed and pop 

Invalid, Denorm, Over. Under, Free. Stack 

✓ 

✓ 

✓ 

FSUBRP ST. ST(n) 

Subtract real reversed and pop 

Invalid, Donorm, Over, Under, Free, Stack 

✓ 

✓ 

✓ 

FTST 

Tost stack top aqainst +0.0 

Invalid, Denorm, Stack 

✓ 

✓ 

✓ 

FUCOM 

Unordered compare 

Invalid, Denorm, Stack 



✓ 

FUCOM mem32 

Unordered compare 

Invalid, Denorm, Stack 



✓ 

FUCOM mem64 

Unordered compare 

Invalid, Denorm, Stack 



✓ 

FUCOM ST(n) 

Unordered compare 

Invalid, Denorm, Stack 



✓ 

FUCOMP 

Unordered compare and pop 

Invalid, Denorm, Stack 



✓ 

FUCOMPmem32 

Unordered compare and pop 

Invalid, Denorm, Stack 



✓ 

FUCOMP mem64 

Unordered compare and pop 

Invalid, Denorm, Stack 



✓ 

FUCOMP ST(n) 

Unordered compare and pop 

Invalid, Denorm, Stack 



✓ 

FUCOMPP 

Unordered compare and pop twice 

Invalid, Denorm, Stack 



✓ 

FWAIT 

Wait until not busy 

None 

✓ 

✓ 

✓ 

FXAM 

Examine stack top 

None 

✓ 

✓ 

✓ 

FXCH 

Exchange registers 

Stack 

✓ 

✓ 

✓ 

FXCH ST(n) 

Exchange registers 

Stack 

✓ 

✓ 

✓ 

FXTRACT 

Extract exponent and siqnificand 

Invalid, Donorm, ZeroDiv, Stack 

✓ 

✓ 

✓ 

FYL2X 

Y*Loo(2*X) 

All 

✓ 

✓ 

✓ 

FY12XP1 

Y»Log(2*X+1) 

Invalid, Denorm, Under, Free, Stack 

✓ 

✓ 

✓ 


§N=number of times CPU examines TEST line while 8087 is busy 

Legend: EA=Effective address calculation 

Denorm=Denormalized 
Prec=Procision 
Under=Underflow 
Ovor=Ovorflow 
ZeroDiv=ZeroDivide 
Stack=Stack fault 
momp=memory pointer 

Note: There is no separate 80487 coprocessor. The floating point logic is incorporated in the 80486. 

Source: 8087 Applications and Programming for the IBM PC (Brady), pages 244 through 258 

Intel Microprocessors, Vol. 1, pages 2-140 through 2-143, and 3-145 through 3-147 
Intel Microprocessors, Vol. 2, pages 5-148 through 5-149 

i486 Microprocessor Programmer’s Referer»ce Manual, pages 26-1 through 26-289 
Microsoft's 80386/80486 Programming Guide (Microsoft Press), pages 329 through 399 
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7.108. 8087 FAMILY REGISTER SUMMARY 


<..80 bits. 

<- 1 bit -> <-15 bits-X.64 bits 


RO 

Sign 

Exponent 

SIgnIfIcand 

R1 

Sign 

Exponent 

SIgnifIcand 

R2 

Sign 

Exponent 

SIgnIfIcand 

R3 

Sign 

Exponent 

SIgnifIcand 

R4 

Sign 

Exponent 

SIgnifIcand 

R5 

Sign 

Exponent 

SIgnifIcand 

R6 

Sign 

Exponent 

SIgnifIcand 

R7 

Sign 

Exponent 

SIgnifIcand 


<—• 2 bits : 


Taaf 

eld 

Tagf 

eld 

Taof 

eld 

Taof 

eld 

Taaf 

eld 

Taof 

eld 

Taaf 

eld 

Tag field I 


.16 bits-- 

Control register 
Status register 
Tag word 
Instruction 
Pointer* 

Data 

Pointer* 


*32 bits In 8087 and 60287; 48 bits In 80387 

Source: Intel Microprocessors, Vol. 1, pages 2-125, 3-120, and 5-429 


7.109. 8087 FAMILY CHIP VERSIONS 


ChiD 


Comments 1 

8087 

5Mhz 


8087-1 

lOMhz 

In 40-oln CERDIP I 

8087-2 

8Mhz 

In 40-oln CERDIP 1 

80287-3 

3Mhz 


80287-6 

6Mhz 

In 40-oin DIP package 1 

80287-8 

8Mhz 


80287-10 

lOMhz 


80387-16 

16Mhz 


80387-20 

20Mhz 




1 


*lncludes equivalent to 60367 chip. 

Note: Numbers are Intel numbers only. 

Source: 8087/80267/80387 for the IBM PC and Compatibles (Brady), page 5 

See Also: 6.63. 8087 (Coprocessor) Pinouts 

6.64. 80287 (Coprocessor) Pinouts 

8.65. 80387 (Coprocessor) Pinouts 

8.66. 80387 SX (Coprocessor) Pinouts 

8.67. WEITEK 3167 (Coprocessor) Pinouts 




















Peripheral Support Chips 


7-I0I 


7.110. 8250 I/O PORT USAGE (REGISTERS) 


I/O Port 

Realster 

Direction 

Comments 

3F8H 

Transmit data 

Outout 

Onlv If line control realster bit 7 Is 0 

Receive data 

Inout 

Only If line control realster bit 7 Is 0 

Baud rate divisor LO bvte 


Onlv If line control realster bit 7 Is 1 

3F9H 

Baud rate divisor HO bvte 


Onlv If line control realster bit 7 Is 1 

InternjDt enable 


Onlv If line control realster bit 7 Is 0 

3FAH 

InterruDt ID 



3FBH 

Line control 



3FCH 

Modem control 



3FDH 

Line status 



3FEH 

Modem status 




Source: The IBM PC from the Inside Out (Addison Wesley), page 367 

See Also: 4.080. INT 14H, Modem and Line Status Byte 
4.081. INT 14H, COM Port Parameter Byte 
7.076. Async Line Control Register 
7.077. Async Divisor Latch Register 
7.078. Async Line Status Register 
7.079. Async Interrupt Identification Register 
7.080. Async Interrupt Enable Register 
7.081. Async Modem Control Register 
7.082. Async Modem Status Register 
7.111. 8253 I/O Port Usage (Registers) 


7.111. 8253 I/O PORT USAGE (REGISTERS) 


I/O Port 

Realster 

Direction 

Comments 

40H 

Timer 0 

Outout 


41H 

Timer 1 

Output 


42H 

Timer 2 

Outout 


43H 

Control word 

Inout 

See 7.112. 8253 Control Word Bvte 


Source: The IBM PC from the Inside Out (Addison Wesley), pages 240 through 241 

See Also: 7.112. 6253 Control Word Byte 


7.112. 8253 CONTROL WORD BYTE 


Bit Number 


7 

6_j 

5 

4 

3 

2 

1 

0 

Function 

Allowable Values 

✓ 

✓ 







Timer number 

00=timer 0,01 =timer 1,10=timer 2 



✓ 

✓ 





Latch, read format 

00=latch current count, 01=read low byte (no latching), 

10=read high byte (no latching), 1 l=read low, then high byte 





✓ 

✓ 

✓ 


Mode number 

000=lnterrupt on terminal count 

001 -programmable one-shot 

010=rate generator 

011 -sguare wave generator 

100- software triggered strobe 

101- hardware triggered strobe 








'2L 

Count type 

0=binary, 1-BCD 


Source: The IBM PC from the Inside Out (Addison Wesley), pages 241 through 242 

See Also: 7.111. 8253 I/O Port Usage (Registers) 
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7.113. 8253 COMMAND REGISTER BYTE 


rr 

~r 


4 

3 

2 

1 

0 

Function 


m 

H 







Seiect counter 

00-Counter 0, 01-Counter 1, 

10-Counter 2,11-lileaai 



H 

H 





Read/load 

00-counter iatch op, 01-read/ioad LSB, 

10-read/ioad MSB, 11-reioad/load LSB, then MSB 





■a 

■9 

wak 


Mode 

000=0, 001-1, XI0-2, X11-3,100=4, 101=5 








■a 

BCD 

O-binary counter, 1 -BCD counter (4 decades) 


Source: Intel Microprocessors, Vol. 2, page 2-17 

See Also: 8.74. 6253 (Programmable Interval Controller) Pinouts 


7.114. 6845 REGISTERS 


1 Realster 

Function 

Unit 



frfcf,rc?rTg.7/gi 



Horizontal total 

Chars 

38 

71 

38 

61 

R1 

Horizontal disolaved 


28 

50 

28 

50 

R2 

Horizontal svnc oositlon 

Chars 

2D 

5A 

2D 

52 

R3 


Chars 

A 

A 

A 

F 

R4 

Vertical total 


IF 

IF 

7F 

19 

R5 



6 

6 

6 

6 

R6 

Vertical disolaved 

Char rows 

19 

19 

64 

19 

R7 

Vertical svnc oosition 

Char rows 

1C 

1C 

70 

19 

R8 



2 

2 

2 

2 

R9 

Max scan line address 





D 

RIO 

Cursor start 


6 

6 

6 

B 

R11 

Cursor end 


7 

7 

7 

C 

R12 



0 

0 

0 

0 

R13 



0 

0 

0 

0 

R14 

Cursor hlah 





0 

R15 

Cursor low 





0 

R16 

Liaht oen hlah 






R17 

Liaht oen low 







Note: Except for register numbers, all values are In hex. 

Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Monochrome Adapter 5 and Color/Graphics Monitor 

Adapter 17 

See Also: 7.115. 6845 Port and Select Factors 
8.70. 6845 (Video Controiier) Pinouts 
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7.115. 6845 PORT AND SELECT FACTORS 


Bl 

Nii 

mb 

er 





7 

6 

5 

4 

3 

2 

1 

Oj 

Realster 

Function 

Comments 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Color Select 
(CQA-3D9) 

Not used 

Active color set 320x200 
IntensIty/tMtekground 

Intensity 

Red 

Green 

Blue 

00-set 1 (green/red/brown), 01 -set 2 (cyan/magenta/whHe) 

Intensity In graphics, background color In alphanumeric mode 

Intense; border In 40x25, background In 320x200, foreground In 640x200 

Rod: border In 40x25, background In 320x200, foreground In 640x200 

Green; border In 40x25, background In 320x200, foreground In 640x200 

Blue: border In 40x25, background In 320x200, foreground In 640x200 



✓ 

✓ 

✓ 

✓ 

✓ 

_✓ 

Mode Cntfl 
(CGA=3D8) 

Blink 

640x200 

Video enable/disable 
Color/mono 

Mode 

Mode 

0-no blink, 1-blink (In text modes) 

1-select 640x200 BAV graphics 

0-dlsable video, 1-enable video 

0-color mode, 1-monochrome mode 

0=text mode, 1-320x200 graphics mode 

0-40x25 text. 1=80x25 text 






✓ 

✓ 


Status 

(CGA-3DA) 

Retrace 

Light pen 

Light pen 

Reqen-butfer 

1 -raster Is In vertical retrace mode 

0-llght pen switch on, 1 -light pen switch off 

1-light pen trigger set 

1-regen-buffer memory access can be made without interfering with display 






✓ 

✓ 


Status 

(MDA=3BA) 

BAV video 

RESERVED 

RESERVED 

Horizontal drive 




✓ 


✓ 


V 


Control 

(MDA=3B8) 

NOT USED 

Enable blink 

Enable video 

High resolution mode 

1-enabled 

1-enabled 


Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Monochrome Adapter 8 and Color/Graphics Monitor 

Adapter 18 through 21 


See Also: 


7.114. 6845 Registers 

8.70. 6845 (Video Controller) Pinouts 
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7.116. DRAM CHIP FAMILIES 


Size 

Part Numbers 

256KX1 

AM90C255 

AM90C256 

HM51256 

HM51256L 

HY51256L 

HY51C256 

KM41256A 

LH21256 

M41256N 

M41256P 

MB81256 

MCM6256B 

MN41256 

MSM41256 

MT1256 

TMM41256 

IMxl 

HM511000 

HM511001MCM51102A 

HM511002 

HY51C100 

M5M4C1000 

M5M4C1001 

M5M4C1002 

MCM511000A 

MCM511001A 

MSM41000 

MSM41001 

TC511000 

TC511001 

TC511002 

64Kx4 

HM50464 

HY51464 

HY51C464 

LH2464 

LH2465 

M5M4464 

MB81464 

MCM41464 

MT4064 

TMM41464A 


LH64256 

LH64257 

M441024K 

M441024P 

M5M44C256 

M5M44C258 

MCM514256A 

MCM514258A 

MSM41004 

MSM41005 


Source: Motorola Memory Data, page 1 -5 

See Also: 8.69. RAM Chip Pinouts Summary 












Section 8 


Connectors, Buses, 
and Pinouts 


Connectors 

Serial Connectors 

8.01 AT 9-Pin Serial Port Connector 

8.02 PC and XT 25-Pin Serial Port Connector 

8.03 PS/2 Serial Port Connector 

8.04 RS-232C Serial Port Connector (DTE Device) 

Video Connectors 

8.05 MDA Video Connector 

8.06 CGA RGB Connector 

8.07 CGA Composite Video Connector 

8.08 EGA RGB Connector 

8.09 VGA RGB Connector 

8.10 PS/2 15-Pin Video Connector 

8.11 EGA Feature Connector/VGA Auxiliary Connector 

8.12 CGA Light Pen Connector 

8.13 CGA RF Modulator Connector 
Disk Connectors 

8.14 PC and XT Floppy Disk Controller Internal Connector 

8.15 PC and XT Floppy Disk Controller External Connector 

8.16 XT Fixed Disk Controller Connector J1 

8.17 XT Fixed Disk Controller Connectors J2 and J3 

8.18 PS/2 Model 30 Diskette Drive Connector 

8.19 PS/2 Model 30 Fixed Drive Connector 

8.20 PS/2 Model 50 Diskette Drive Connector 

8.21 PS/2 Models 60 and 80 Diskette Drive Connector 

8.22 PS/2 Model 70 Diskette and Fixed Drive Bus Connector 

8.23 PS/2 Model 70 Diskette Drive Cable Connector 

8.24 PS/2 Model 70 Fixed Disk Drive Cable Connector 

8.25 PS/2 Models 90 and 95 Diskette Drive Connectors 

8.26 ESDI 34-Pin Connector 

8.27 ESDI 20-Pin Connector 

8.28 SCSI Disk Controller Cable Connector 
Power Suppy Connectors 

8.29 PC and XT Power Supply Connectors 

8.30 AT Battery Connector J21 

8.31 AT Power Supply Connectors PS8, PS9, PSIO, PSll, and PS12 

8.32 PS/2 Model 30 Power Supply Connectors 

8.33 PS/2 Model 50 Power Supply Connector 

8.34 PS/2 Models 60 and 80 Power Supply Connector 
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8.35 PS/2 Models 60 and 80 Fixed Disk Power Supply Connector 

8.36 PS/2 Models 90 and 95 Power Supply Connector 
Miscellaneous Connectors 

8.37 PC and XT Keyboard Connector 

8.38 PS/2 Keyboard and Mouse Connector (at Computer) 

8.39 PS/2 Keyboard Connector (at Keyboard) 

8.40 AT Power LED and Keylock Connector J20 

8.41 PS/2 Models 50 and 60 Memory Connector 

8.42 PS/2 Model 70 Memory Connector 

8.43 PS/2 Model 80 Memory Connector 

8.44 PS/2 Models 90 and 95 Memory Connector 

8.45 PS/2 Parallel Port Connector 

8.46 Centronics Parallel Connector 

8.47 Game Adapter Connector 

8.48 Parallel Printer Connector 

8.49 PC and XT Speaker Connector 

Buses 

8.50 PC and XT Add-On Card Size 

8.51 AT Add-On Card Size 

8.52 MicroChannel Card Size 

8.53 EISA Expansion Card Size 

8.54 PC and XT I/O Channel (System Bus) Pinouts 

8.55 AT I/O Channel (System Bus) Pinouts 

8.56 EISA I/O Channel (System Bus) Pinouts 

8.57 PS/2 Model 50/60/80 MicroChannel Bus Pinouts 

Chip Pinouts 
CPUs 

8.58 8088 and 8086 Pinouts 

8.59 80286 Pinouts 

8.60 80386 Pinouts 

8.61 80386 SX Pinouts 

8.62 i486 Pinouts 
Math Coprocessors 

8.63 8087 (Coprocessor) Pinouts 

8.64 80287 (Coprocessor) Pinouts 

8.65 80387 (Coprocessor) Pinouts 

8.66 80387 SX (Coprocessor) Pinouts 

8.67 WEITEK 3167 (Coprocessor) Pinouts 

8.68 WEITEK 4167 (Coprocessor) Pinouts 
Memory Chips 

8.69 RAM Chip Pinouts Summary 
Peripherals 

8.70 6845 (Video Controller) Pinouts 

8.71 82C284 (Clock Generator) Pinouts 

8.72 8237 (DMA Controller) Pinouts 

8.73 8250 (Serial Interface Controller) Pinouts 

8.74 8253 (Programmable Inverval Controller) Pinouts 

8.75 8255 (Parallel Interface Controller) Pinouts 

8.76 8259 (Programmable Interrupt Controller) Pinouts 

8.77 82C288 (Bus Controller) Pinouts 

8.78 MCI46818 (AT Clock Controller) Pinouts 

8.79 PD765 (Floppy Disk Controller) Pinouts 




Connectors 


8.01. AT 9-PIN SERIAL PORT CONNECTOR 


Pin Number 

Descrlotlon 

Slanal 

Direction' 

1 

Carrier detect 

CD 


2 

Receive data 

RD 

In 

3 

Transmit data 

TD 

Out 

4 

Data terminal readv 

DTR 

Out 

5 

Slonal around 

SG 


6 

Data set readv 

DSR 

In 

7 

Reauest to send 

RTS 

Out 

8 

Clear to send 

CTS 

In 

9 

Rina Indicator 

Rl 

In 


‘From computer 


Note: • Pin numbers refer to a DB-9P connector. 

• Rl connection not required to operate. 

Source: Communications and Networking for the IBM PC and Compatibles 3rd Edition (Brady), 

pages 93 through 95 

See Also: 8.02. PC and AT 25-Pln Serial Port Connector 

8.04. RS-232C Serial Port Connector (DTE Device) 


8.02. PC AND XT 25-PIN SERIAL PORT CONNECTOR 


Pin Number 

Description 

Slanal 

Direction' 

1 

Chassis around 



2 

Transmit data 

TD 

Out 

3 

Receive data 

RD 

In 

4 

Reauest to send 

RTS 

Out 

5 

Clear to send 

CTS 

In 

6 

Data set readv 

DSR 

In 

7 

Sianal around 

SG 


8 

Carrier detect 

DCD 

In 

9 

Pos transmit current Iood returnt 


Out 

11 

Nea transmit current Iood datat 


Out 

18 

Pos receive current Iood datat 


In 

20 

Data terminal readv 

DTR 

Out 

22 

Rina Indicator 

Rl 

In 

25 

Nea receive current Iood returnt 


In 


‘From computer 

tUsed for current loop communications only 

Note: • Rl connection not required to operate. 

• Pin numbers refer to a DB-25P connector. 

Source: IBM Options and Adapters Technical Reference, Vol. 2, pages Async 23 through 24 

Communications and Networking for the IBM PC and Compatibles 3rd Edition (Brady), 
pages 93 through 94 

See Also: 8.01. AT 9-Pin Serial Port Connector 

8.04. RS-232C Serial Port Connector (DTE Device) 
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8.03. PS/2 SERIAL PORT CONNECTOR 


System End 

fDB2S) 

wJhtifllliiUfJM 

Model 30 

Model 50/60/80 



2 

Transmit data 

Transmit data 


Out 

3 

Receive data 

Receive data 



4 

Reauest to send 

Reauest to send 

RTS 


5 

Clear to send 

Clear to send 

CTS 


6 

Data set ready 

Data set ready 



7 

Slanal around 

Slanal around 



8 

Data carrier detect 

Data carrier detect 



11 

Connected to oln 20 

Not connected 



20 

Data terminal ready 

Data terminal readv 

DTR 


22 

Rina Indicator 

Rina Indicator 

Rl 

In 


•From computer 

Note: Pin numbers refer to a standard D-Shell connector. 

Source: IBM PS/2 Model 30 Technical Reference, page 1-22 

IBM PS/2 Model 50 and 60 Technical Reference, page 4-171 

IBM PS/2 Hardware Interface Technical Reference, pages Serial Port Controller 23 through 24 

See Also: 8.01. AT 9-Pln Serial Port Connector 

8.02. PC and AT 25-Pln Serial Port Connector 
8.04. RS-232C Serial Port Connector (DTE Device) 


8.04. RS-232C SERIAL PORT CONNECTOR (DTE DEVICE) 


Pin Number 

Definition 

Signal 

Direction* 

1 

Protective ground (chassis ground) 



2 

Transmitted data 

TD 

Out 

3 

Received data 

RD 

In 

4 

Request to send 

RTS 

Out 

5 

Clear to send 

CTS 

In 

6 

Data set ready 

DSR 

In 

7 

Signal ground 

SG 


8 

Received line signal detector 

DCD 

In 

9 

RESERVED 



10 

RESERVED 



11 

UNASSIGNED 



12 

Secondary received line signal detector 


In 

13 

Secondary clear to send 


In 

14 

Secondary transmitted data 


Out 

15 

Transmission signal element timing 


In 

16 

Secondary received data 


In 

17 

Receiver signal element timing 


In 

18 

UNASSIGNED 



19 

Secondary request to send 


Out 

20 

Data terminal ready 

DTR 

Out 

21 

Signal quality detector 


In 

22 

Ring Indicator 

Rl 

In 

23 

Data signal rate selector 



24 

Transmit signal element timing 


Out 

25 

UNASSIGNED 




'From computer 





Connectors 
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Note: Although not part of the standard, a DB-25P connector Is often used at the DTE device. 

Its pinouts look like this: 

1 13 

0000000000000 
000000000000 
14 25 

Source: EIA Standard RS-232-C, August 1969, page 8 

IBM PC/XT Technical Reference, page 1-211 

See Also: 8.01. AT 9-Pln Serial Port Connector 

8.02. PC and AT 25-Pln Serial Port Connector 


8.05. MDA VIDEO CONNECTOR 


Pin Number 

Descrlotlon I 

Direction* 

1 

Ground 1 


2 



3 

NOT USED 


4 

NOT USED 


5 

NOT USED 


6 


Out 

7 


Out 

8 

+Horlzontal 1 

Out 

9 


Out 


*From computer 


Note: • Pin numbers refer to a DB-9 connector. 

• Signal voltages are 0.0 to O.GVdc (0 level) and +2.4 to 3.5Vdc (1 level). 


Source: IBM Options and Adapters Technical Reference, Vol. 2, page Monochrome 9 

See Also: 8.07. CGA Composite Video Connector 
8.08. EGA RGB Connector 

8.09. VGA RGB Connector 
8.48. Parallel Printer Connector 


8.06. CGA RGB CONNECTOR 



Description 


1 

Ground 


2 

Ground 


3 


Out 

4 


Out 

5 


Out 

6 


Out 

7 

RESERVED 

Out 

8 

+Horlzontal drive 

Out 

9 

-Vertical drive 

Out 


•From computer 

Note: Pin numbers refer to a DB-9 connector. 

Source: IBM Options and Adapters Technical Reference. Vol. 2, page Color/Graphics 24 

See Also: 8.05. MDA Video Connector 

8.07. CGA Composite Video Connector 
8.08. EGA RGB Connector 
8.09. VGA RGB Connector 
8.12. CGA Light Pen Connector 
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8.07. CGA COMPOSITE VIDEO CONNECTOR 


Pin Number 

Descrlotlon 

Direction* 

1 

Peak to oeak amolitude 

Out 

2 

Ground 



*From computer 


Note: Video signal Is approximately 1.5Vdc. 

Pin numbers refer to a composite phono jack (1=pln, 2°shell). 

Source: IBM Options and Adapters Technical Reference, Vol. 2, page Color/Graphics 24 

See Also: 8.05. MDA Video Connector 
8.06. CGA RGB Connector 
8.08. EGA RGB Connector 


8.08. EGA RGB CONNECTOR 


Pin Number 

Description 

Direction* 

1 

Ground 


2 

S. red 

Out 

3 

Red 

Out 

4 

Green 

Out 

5 

Blue 

Out 

6 

Intensitv/s. areen 

Out 

7 

Mono video/s. blue 

Out 

8 

Horizontal drive 

Out 

9 

Vertical drive 

Out 


•From computer 


Note: Pin numbers refer to a DC-9 connector. 

Source: Enhanced Graphics Adapter/Hercules, page 22 

See Also: 8.05. MDA Video Connector 
8.06. CGA RGB Connector 
8.09. VGA RGB Connector 


8.09. VGA RGB CONNECTOR 


Pin Number 

Function 

Monochrome 

Color 

Direction* 

1 

Red 


Red outDut 

Out 

2 

Green 

Mono outDUt 

Green outout 

Out 

3 

Blue 


Blue outDut 

Out 

4 

RESERVED 




5 

Diaital around 

Self test 

Self test 


6 

Red return (analog around) 

KEY 

Red return 


7 

Green return (analog around) 

Mono return 

Green return 


8 

Blue return (analog around) 


Blue return 


9 

Plug 




10 

Digital around 

Digital ground 

Digital around 


11 

Monitor sensor 0 


Digital around 

In 

12 

Monitor sensor 1 

Digital ground 


In 

13 

Horizontal drive 

Horizontal drive 

Horizontal drive 

Out 

14 

Vertical drive 

Vertical drive 

Vertical drive 

Out 

15 

RESERVED 





•From computer 

Note: Pin numbers refer to a DC-15 connector. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-125 

IBM PS/2 Hardware Interface Technical Reference, page Video Subsystem 99 
IBM PS/2 Model 80 Technical Reference, page 4-125 

See Also: 8.05. MDA Video Connector 
8.06. CGA RGB Connector 
8.08. EGA RGB Connector 



Connectors 


H-1 


8.10. PS/2 15-PIN VIDEO CONNECTOR 


System End 

fDB 15) 

Pin Number 

Monochrome 

Color 

DIrectlonf 

1 

NO PIN 

Red 

Out 

2 

Mono 

Green 

Out 

3 

NO PIN 

Blue 

Out 

4 

NO PIN 

NO PIN 


5 

Self test 

Self test 


6 

KEY 

Red return* 


7 

Mono return 

Green return* 


8 

NO PIN 

Blue return* 


9 

NO PIN 

NO PIN 


10 

Dloltal around 

DIaltal around 


11 

NO PIN 

DIaltal around 


12 

DIaltal around 

NO PIN 


13 

HSvnc 

HSvnc 

Out 

14 

VSvnc 

VSvnc 

Out 

15 

NO RIN 

NO PIN 



‘Analog grounds 
tFrom computer 


Note: Pin numbers refer to a DC-15 connector. 

Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-125 

IBM PS/2 Model 80 Technical Reference, page 4-125 

See Also: 8.05. MDA Video Connector 
8.06. CGA RGB Connector 
8.08. EGA RGB Connector 


8.11. EGA FEATURE CONNECTOR/VGA AUXILIARY CONNECTOR 

EGA Feature Connector 


Pin Number 

Slanal 

Direction* 

1 

GND 


2 

-12Vdc 


3 

+12Vdc 


4 

J1 


5 

J2 


6 

G’OUT 

Out 

7 

R'OUT 

Out 

8 

B'OUT 

Out 

9 

ATRS/L 


10 

BOUT 

Out 

11 

GOUT 

Out 

12 

G 

In 

13 

R- 

In 

14 

B 

In 

15 

R 

In 

16 

ROUT 

Out 

17 

FEAT1 

Out 

18 

BLANK 


19 

FEATO 

Out 

20 

FCI 

In 

21 

FCO 

In 

22 

GVI 

In 

23 

BW 

In 

24 

HIN 

In 

25 

VIN 

In 

26 

14 MHz 


27 

Internal 

Out 

28 

EXT OSC 

Out 

29 

VOUT 

Out 

30 

HOUT 

Out 

31 

GND 


32 

+5Vdc 



VGA Auxlllla 

T Connector 

Pin Number 

Slanal 

1 

PO 

2 

PI 

3 

P2 

4 

P3 

5 

P4 

6 

P5 

7 

P6 

8 

P7 

9 

BLANK 

10 

DCLK 

11 

HSYNC 

12 

VSYNC 

13 

ESYNC 

14 

EDCLK 

15 

EVIDEO 

16 

GROUND 

17 

GROUND 

18 

GROUND 

19 

GROUND 

20 

GROUND 


•From computer 


Note: Signals preceded by a minus sign are negative true. 

Source: IBM PS/2 Hardware Interface Technical Reference, pages Video Subsystem 94 through 98 

See Also: 8.08. EGA RGB Connector 

8.10. PS/2 15-Pln Video Connector 
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8.12. CGA LIGHT PEN CONNECTOR 


Pin Number 

Descflotlon 

Direction* 

1 

-Llaht oen Inout 

In 

2 

KEY (NOT USEDi 


3 

-Llaht oen switch 

In 

4 

Chassis around 


5 

+5Vdc 

Out 

6 

+12Vdc 

Out 


•From computer 

Note: Pin numbers refer to a 6-pln Berg Strip on CGA board (P2). 

Source: IBM Options and Adapters Technical Reference, Vol. 2, page Color/Graphics 25 

See Also: 6.05. MDA Video Connector 
8.06. CGA RGB Connector 
8.08. EGA RGB Connector 
8.09. VGA RGB Connector 


8.13. CGA RF MODULATOR CONNECTOR 


Pin Number 

Description 

Direction* 

1 

+12Vdc 

Out 

2 

KEY (NOT USED) 


3 

Comoosite video outout 

Out 

4 

Loaic around 



•From computer 


Note: Pin numbers refer to a 4-pln Berg Strip on CGA board (PI). 

Source: IBM Options and Adapters Technical Reference, Vol. 2, page Color/Graphics 25 

See Also: 8.05. MDA Video Connector 
8.06. CGA RGB Connector 
8.08. EGA RGB Connector 
8.09. VGA RGB Connector 
8.12. CGA Light Pen Connector 


8.14. PC AND XT FLOPPY DISK CONTROLLER INTERNAL CONNECTOR 


Pin Number 

Sianal 

Direction 

1 

Ground 


2 

UNUSED 


3 

Ground 


4 

UNUSED 


5 

Ground 


6 

UNUSED 


7 

Ground 


8 

Index 

From drive 

9 

Ground 


10 

Motor enable A 

From controller 

11 

Ground 


12 

Drive select B 

From controller 

13 

Ground 


14 

Drive select A 

From controller 

15 

Ground 


16 

Motor enable B 

From controller 

17 

Ground 



Pin Number 

Sianal 

Direction 

18 

Direction (steoDer motor) 

From controller 

19 

Ground 


20 

Steo Dulse 

From controller 

21 

Ground 


22 

Write data 

From controller 

23 

Ground 


24 

Write enable 

From controller 

25 

Ground 


26 

Track 0 

From drive 

27 

Ground 


28 

Write Drotect 

From drive 

29 

Ground 


30 

Read data 

From drive 

31 

Ground 


32 

Select head 1 

From controller 

33 

Ground 


34 

UNUSED 



Note: • All signals are at standard TTL levels. 

• Connector Is a 34-pln keyed edge connector (key between pins 6 and 6). 

• Even numbers are on component side of board. 

Source: IBM PC/XT Technical Reference, page 1-128 

See Also: 8.15. PC and XT Floppy Disk Controller External Connector 



Connectors 
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8.15. PC AND XT FLOPPY DISK CONTROLLER EXTERNAL CONNECTOR 


Pin Number 

Slanal 

Direction 

1 

UNUSED 


2 

UNUSED 


3 

UNUSED 


4 

UNUSED 


5 

UNUSED 


6 

Index 

From drive 

7 

Motor enable C 

From controller 

8 

Drive select D 

From controller 

9 

Drive select C 

From controller 

10 

Motor enable D 

From controller 


Pin Number 

_ Signal _ 


11 

Direction (steooer motort 


12 

Steo Dulse 


13 

Write data 


14 

Write enable 


15 

Track 0 

From drive 

16 

Write Drotect 

From drive 

17 

Read data 

From drive 

18 

Select head 1 

From controller 

19 

NOT USED 


20-37 

Ground 



Note: • All signals are at standard TTL levels. 

• Connector Is a 37-pln D-Shell connector. 

Source: IBM PC/XT Technical Reference, page 1 -129 

See Also: 8.14. PC and XT Floppy Disk Controller Internal Connector 


8.16. XT FIXED DISK CONTROLLER CONNECTOR J1 


Pin Number 

Slanal 

Direction 

1 

Ground 


2 

-Reduced write current 

From controller 

3 

Ground 


4 

RESERVED 


5 

Ground 


6 

-Write date 

From controller 

7 

Ground 


8 

-Seek complete 

From drive 

9 

Ground 


10 

-Track 00 

From drive 

11 

Ground 


12 

-Write fault 

From drive 

13 

Ground 


14 

-Head select 2''0 

From controller 

15 

Ground 


16 

RESERVED 


17 

Ground 



Pin Number 

Slanal 

Direction 

18 

-Head select 2''1 

From controller 

19 

Ground 


20 

-Index 

From drive 

21 

Ground 


22 

-Readv 

From drive 

23 

Ground 


24 

-Steo 

From controller 

25 

Ground 


26 

-Drive select 1 

From controller 

27 

Ground 


28 

-Drive select 2 

From controller 

29 

Ground 


30 

RESERVED 


31 

Ground 


32 

RESERVED 


33 

Ground 


34 

-Direction in 

From controller 


Note: • Signals preceded by a minus sign are negative true. 

• Connector is a 34-pin double-row plug. 

Source: IBM PC/XT Technical Reference, page 1-149 

See Also: 8.14. PC and XT Floppy Disk Controller Internal Connector 

8.15. PC and XT Floppy Disk Controller External Connector 
8.17. XT Fixed Disk Controller Connectors J2 and J3 


8.17. XT FIXED DISK CONTROLLER CONNECTORS J2 AND J3 



Slanal 

Direction 

11 

Ground 


12 

Ground 


13 

MFM write data 

From controller 

14 

-MFM write data 

From controller 

15 

Ground 


16 

Ground 


17 

MFM read data 

From drive 

18 

-MFM read data 

From drive 

19 

Ground 


20 

Ground 



Pin Number 

Slanal 

Direction 

1 

Drive select 

From drive 

2 

Ground 


3 

RESERVED 


4 

Ground 


5 

KEY (no Din) 


6 

Ground 


7 

RESERVED 


8 

Ground 


9 

UNUSED 


10 

UNUSED 



Note: • Signals preceded by a minus sign are negative true. 

• Connector Is a 20-pln double-row plug with key notch at pin 5. 

Source: IBM PC/XT Technical Reference, page 1 -149 

See Also: 8.14. PC and XT Floppy Disk Controller Internal Connector 

8.15. PC and XT Floppy Disk Controller External Connector 

8.16. XT Fixed Disk Controller Connector J1 
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Section 8: Connectors, Buses, and Pinouts 


8.22. PS/2 MODEL 70 DISKETTE AND FIXED DRIVE BUS CONNECTOR 



•From controller 


Source: IBM PS/2 Hardware Interface Technical Reference, pages Model 70 System Board 3-7 through 3-8 

See Also: 8.18. PS/2 Model 30 Diskette Drive Connector 
8.20. PS/2 Model 50 Diskette Drive Connector 

8.23. PS/2 Model 70 Diskette Drive Cable Connector 

8.24. PS/2 Model 70 Fixed Disk Drive Cable Connector 
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8.23. PS/2 MODEL 70 DISKETTE DRIVE CABLE CONNECTOR 


2x20 Pin Con 

nector (odd numbers o 

itOD) 

Pin Number 

Slanal 

Direction* 

1 

-2nd Drive Installed 

In 

2 

-Hloh Density Selected 

Out 

3 

RESERVED 


4 

RESERVED 


5 

Ground 


6 

RESERVED 


7 

Slanal Ground 


8 

-Index 

In 

9 

Slanal Ground 


10 

RESERVED 


11 

Slanal Ground 


12 

-Drive Select 

Out 

13 

Ground 


14 

RESERVED 


15 

Sianal Ground 


16 

-Motor Enable 

but 

17 

Sianal Ground 


18 

-Direction In 

Out 

19 

Slanal Ground 


20 

-Steo 

Out 


Pin Number 

Slanal 

Direction* 

21 

Slanal Ground 


22 

-Write Data 

Out 

23 

Slanal Ground 


24 

-Write Enable 

Out 

25 

Slanal Ground 


26 

-Track 0 

In 

27 

Slanal Ground 


28 

-Write Protect 

In 

29 

Slanal Ground 


30 

-Read Data 

In 

31 

Slanal Ground 


32 

-Head 1 Select 

Out 

33 

Slanal Ground 


34 

-Diskette Chanae 

In 

35 

Frame Ground 


36 

Frame Ground 


37 

Ground 


38 

+5Vdc 

Out 

39 

Ground 


40 

+12Vdc 

Out 


•From controller 

Source: IBM PS/2 Hardware Interface Technical Reference, page Model 70 System Board 3-9 

See Also: 8.19. PS/2 Model 30 Diskette Drive Connector 
8.20. PS/2 Model 50 Diskette Drive Connector 
8.22. PS/2 Model 70 Diskette and Fixed Drive Bus Connector 
8.24. PS/2 Model 70 Fixed Disk Drive Cable Connector 


8.24. PS/2 MODEL 70 FIXED DISK DRIVE CABLE CONNECTOR 


2x36 Pin Con 

nector (Side A la too) 

Pin Number 

Slanal 

Direction* 

Pin Number 

Slanal 

Direction* 

B1 

A15 

Out 

A1 

-CD SETUP 

Out 

B2 

A14 

Out 

A2 

A13 

Out 

B3 

Ground 


A3 

Ground 


B4 

14.3 MHzOsc 

Out 

A4 

All 

Out 

B5 

Ground 


A5 

A10 

Out 

B6 

A12 

Out 

A6 

A9 

Out 

B7 

-CMD 

Out 

A7 

+5Vdc 

Out 

B8 

-CD SFDBK 

In 

A8 

A6 

Out 

B9 

Ground 


A9 

A7 

Out 

BIO 

D1 

In/Out 

A10 

A6 

Out 

B11 

D3 

In/Out 

All 

Ground 


B12 

D4 

In/Out 

A12 

A5 

Out 

B13 

Ground 


A13 

A4 

Out 

B14 

CHRESET 

Out 

A14 

A3 

Out 

B15 

D8 

In/Out 

A15 

+5Vdc 

Out 

B16 

D9 

In/Out 

A16 

A2 

Out 

B17 

Ground 


A17 

A1 

Out 

B18 

D12 

In/Out 

A18 

AO 

Out 

B19 

D14 

In/Out 

A19 

+12Vdc 

Out 

B20 

D15 

In/Out 

A20 

-ADL 

Out 

B21 

Ground 


A21 

-PREEMPT 

In 

B22 

DO 

In/Out 

A22 

-BURST 

In 

B23 

D2 

In/Out 

A23 

+5Vdc 

Out 

B24 

D5 

In/Out 

A24 

ARBO 

In 

B25 

Ground 


A25 

ARB 1 

In 

B26 

D6 

In/Out 

A26 

ARB 2 

In 

B27 

D7 

In/Out 

A27 

+12Vdc 


B28 

DIO 

In/Out 

A28 

ARB 3 

In 

B29 

Ground 


A29 

ARB/-GNT 

Out 

B30 

Dll 

In/Out 

A30 

-TC 

Out 

B31 

D13 

In/Out 

A31 

+5Vdc 


B32 

-SBHE 

Out 

A32 

-SO 

Out 

B33 

Ground 

1- 

A33 

-SI 

Out 

B34 

-CD DS 16 

In 

A34 

M/-IO 

Out 

B35 

-IRQ 14 

In 

A35 

Ground 


B36 

Ground 


A36 

CDCHRDY 

In 


•From controller (Continued) 
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8.24. PS/2 MODEL 70 FIXED DISK DRIVE CABLE CONNECTOR (continued) 

Source: IBM PS/2 Hardware Interface Technical Reference, page Model 70 System Board 3-10 

See Also: 8.19. PS/2 Model 30 Diskette Drive Connector 
8.20. PS/2 Model 50 Diskette Drive Connector 

8.22. PS/2 Model 70 Diskette and Fixed Drive Bus Connector 

8.23. PS/2 Model 70 Diskette Drive Cable Connector 


8.25. PS/2 MODELS 90 AND 95 DISKETTE DRIVE CONNECTORS 


Pin Number 

Slanal 

1 

Ground 

2 

Data Rate Select 1 

3 

-t-5Vdc 

4 

Drive Tvoe ID 1 

5 

Ground 

6 

+12Vdc 

7 

Ground 

8 

-Index 

9 

Drive Tvoe ID 0 

10 

RESERVED 

11 

Ground 

12 

-Drive Select 

13 

Ground 

14 

RESERVED 

15 

Ground 

16 

-Motor Enable 

17 

Media Tvoe ID 1 


Pin Number 

Slanal 

18 

-Direction In 

19 

Ground 

20 

-Steo 

21 

Ground 

22 

-Write Data 

23 

Ground 

24 

-Write Enable 

25 

Ground 

26 

-Track 0 

27 

Media Tvoe ID 0 

28 

-Write Protect 

29 

Ground 

30 

-Read Data 

31 

Ground 

32 

-Head 1 Select 0 

33 

-Data Rate Select 0 

34 

-Diskette Chanae 


Source: IBM PS/2 Hardware Interface Technical Reference, System Specific Information, 

pages Model 90 3-2 and Model 95 3-2 


8.26. ESDI 34-PIN CONNECTOR 


Pin Number 

Sianai 

Direction 

1 

Ground 


2 

Head Select 2 (3) 

To disk 

3 

Ground 


4 

Head Select 2 (2) 

To disk 

5 

Ground 


6 

Write Gate 

To disk 

7 

Ground 


8 

Confio/Status Data 

From disk 

9 

Ground 


10 

Transfer Acknowledoed 

From disk 

11 

Ground 


12 

Attention 

From disk 

13 

Ground 


14 

Head Select 2 (0) 

To disk 

15 

Ground 


16 

Sector/Address Mark Found 

From disk 

17 

Ground 



Pin Number 

Sianai 

Direction 

18 

Head Select 2 (1) 

To disk 

19 

Ground 


20 

Index 

From disk 

21 

Ground 


22 

Readv 

From disk 

23 

Ground 


24 

Transfer Reauest 

To disk 

25 

Ground 


26 

Drive Select 2 (0) 

To disk 

27 

Ground 


28 

Drive Select 2 (1) 

To disk 

29 

Ground 


30 

Drive Select 2 (2) 

To disk 

31 

Ground 


32 

Read Gate 

To disk 

33 

Ground 


34 

Command Data 

To disk 


Note: Connector is a 34-pin double-row plug. 

Source: The Evolution of ESDI," Byte, June 1990 

8.16. XT Fixed Disk Controller Connector J1 

8.17. XT Fixed Disk Controller Connectors J2 and J3 


See Also: 



Connectors 


8.27. ESDI 20-PIN CONNECTOR 


Pin Number 

Slanal 

Direction 

1 

Dirve Selected 

From disk 

2 

Sector/Address Mark Found 

From disk 

3 

Command Complete 

From disk 

4 

Address Mark Enable 

To disk 

5 

Ground 


6 

Ground 


7 

+Writo Clock 

To disk 

8 

-Write Clock 

To disk 

9 

Ground 


10 

+Read/Referenco Clock 

From disk 


Pin Number 

Sianal 


11 

-Read/Reference Clock 

From disk 

12 

Ground 


13 

+Write Data 

To disk 

14 

-Write Data 

To disk 

15 

Ground 


16 

Ground 


17 

+Road Data 

From disk 

18 

-Read Data 

From disk 

19 

Ground 


20 

Index 

From disk 


Note: • Signals preceded by a minus sign are negative true. 

• Connector is a 20-pin double-ro>w plug. 

Source: The Evolution of ESDI," Byte, June 1990 

See Also: 8.26. ESDI 34-Pin Connector 


8.28. SCSI DISK CONTROLLER CABLE CONNECTOR 
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8.29. PC AND XT POWER SUPPLY CONNECTORS 



























lllll 






[cSSJinEBHBHi^l 



imi 























Note: Connectors are 4-pln molex connectors or 12-pln, 2-row plugs. 

Source: IBM PC/XT Technical Reference, pages 1-21 through 1-24 


8.30. AT BATTERY CONNECTOR J21 


Pin Number 

Slanal 

1 

Ground 

2 

NOT USED 

3 

Kev 

4 

6Vdc 


Note: Connector Is a 4-pln keyed Berg connector (keyed on pin 3). 

Source: IBM PC/AT Technical Reference, page 1-72 

See Also: 8.31. AT Power Supply Connectors PS8, PS9, PS10, PS11, and PS12 


8.31. AT POWER SUPPLY CONNECTORS PS8, PS9, PS10, PS11, AND PS12 


Connector 

Pin Number 

Slanal 

PS10 

1st floppy 

1 

ES^^^HHUI 

2 

Ground 

3 

Ground 

4 

+5Vdc 

PS11 

2nd floppy 

1 

+12Vdc 

2 

Ground 

3 

Ground 

4 

+5Vdc 

PS12 

Fixed disk 

1 

+12Vdc 

2 

Ground 

3 

Ground 

4 

+5Vdc 


Connector 

Pin Number 

_ Signal _ 

System board 1 
PS8 

Back of board 

1 


2 

+5Vdc 

3 

-t-12Vdc 

4 


5 

Ground 

6 

Ground 

System board 2 
PS9 

Front of board 

1 

Ground 

2 

Ground 

3 

-5Vdc 

4 

+5Vdc 

5 

-t-SVdc 

6 

+5Vdc 


Note: Connectors are 4-pln molex connectors or 6-pln, 1-row plugs. 

Source: IBM PC/AT Technical Reference, pages 1-71 and 3-7 

6.30. AT Battery Connector J21 


See Also: 
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8.32. PS/2 MODEL 30 POWER SUPPLY CONNECTORS 


Connector 

Pin Number 

Slanal 

P3 

Rear of system 
board 

1 

Power oood 

2 

Ground 

3 

+12Vdc 

4 

-12Vdc 

5 

Ground 

6 

Ground 

P4 

Front of system 
board 

1 

Ground 

2 

Ground 

3 

-5Vdc 

4 

+5Vdc 

5 

+5Vdc 

6 

+5Vdc 


Note: Connectors are 6-pln, 1 -row plugs. 

Source: IBM PS/2 Model 30 Technical Reference, page 3-6 


8.33. PS/2 MODEL 50 POWER SUPPLY CONNECTOR 


SO-PInPCEd 

ae Connector 

Pin Number 

Slanal 

1 

-12Vdc 

2 

Slanal around 

3 

+12Vdc 

4 

Slanal around 

5 

+12Vdc 

6 

Slanal around 

7 

+12Vdc 

8 

Slanal around 

9 

+12Vdc 

10 

Slanal around 

11 

+12Vdc 

12 

Slanal around 

13 

+12Vdc 

14 

Slanal around 

15 

+5Vdc 

16 

Slanal around 

17 

+5Vdc 


Pin Number 

Slanal 

18 

Slanal around 

19 

+5Vdc 

20 

Slanal around 

21 

+5Vdc 

22 

Slanal around 

23 

+5Vdc 

24 

Slanal around 

25 

+5Vdc 

26 

Slanal around 

27 

+5Vdc 

28 

Slanal around 

29 

+5Vdc 

30 

Slanal around 

31 

+5Vdc 

32 

Slanal around 

33 

+5Vdc 

34 

Slanal around 


Pin Number 

Slanal 

35 

+5Vdc 

36 

Slanal around 

37 

+5Vdc 

38 

Slanal around 

39 

+5Vdc 

40 

Slanal around 

41 

+5Vdc 

42 

Slanal around 

43 

+5Vdc 

44 

Slanal around 

45 

+5Vdc 

46 

Slanal around 

47 

+5Vdc 

48 

Slanal around 

49 

System status 

50 

Power aood 


IBM PS/2 Model 50 and 60 Technical Reference, page 5-6 


8.34. PS/2 MODELS 60 AND 80 POWER SUPPLY CONNECTOR 


15-Pln Arranged as 3x5 Keyed Matrix 


Pin Number 

Slanal 

1 

+5Vdc 

2 

Slanal around 

3 

+12Vdc 

4 

+5Vdc 

5 

Slanal around 

6 

Slanal around 

7 

+5Vdc 

8 

Slanal around 

9 

-12Vdc 

10 

+5Vdc 

11 

Slanal around 

12 

Power aood 

13 

+5Vdc 

14 

Slanal around 

15 

System status 


Source: IBM PS/2 Model 50 and 60 Technical Reference, page 5-7 

IBM PS/2 Model 60 Technical Reference, page 5-6 
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8.35. PS/2 MODELS 60 AND 80 FIXED DISK POWER SUPPLY CONNECTOR 


Pin Number 

Slanal 

1 

+12Vdc 

2 

Slanal Ground 

3 

Slanal Ground 

4 

+5Vdc 


Source: IBM PS/2 Model 50 and 60 Technical Reference, page 5-8 

IBM PS/2 Model 80 Technical Reference, page 5-7 


8.36. PS/2 MODELS 90 AND 95 POWER SUPPLY CONNECTOR 


Pin Number 

Slanal 

1 

+12Vdc 

2 

DC Return 

3 

DC Return 

4 

+5Vdc 


Source: IBM PS/2 Hardware Interface Technical Reference, System Specific Information, 

pages Model 90 1-10 and Model 95 1-10 


8.37. PC AND XT KEYBOARD CONNECTOR 


Pin Number 

Slanal 

1 

-t-Kevboard clock f-t-5Vdc slanal level) 

2 

-•■Keyboard data (-t-SN/dc slanal level) 

3 

-Keyboard reset (not used bv keyboard) 

4 

Ground 

5 

-►5Vdc 


Note: Connector Is a 5-pin DIN connector. 

Source: IBM PC/XT Technical Reference, page 1-29 

See Also: 8.38. PS/2 Keyboard and Mouse Connector (at Computer) 


8.38. PS/2 KEYBOARD AND MOUSE CONNECTOR (AT COMPUTER) 


System End 

f6-Pln DIN) 

Pin Number 

Slanal 

1 

-►KBD DATA 

2 

RESERVED 

3 

Ground 

4 

+5Vdc 

5 

■►KBD CLK 

6 

RESERVED 


Source: IBM PS/2 Model 30 Technical Reference, page 4-41 

IBM PS/2 Model 50 and 60 Technical Reference, page 4-18 
IBM PS/2 Model 80 Technical Reference, page 4-18 

IBM PS/2 Hardware Interface Technical Reference, page Keyboards (101 and 102 key) 50 

See Also: 8.37. PC and XT Keyboard Connector 

8.39. PS/2 Keyboard Connector (at Keyboard) 
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8.39. PS/2 KEYBOARD CONNECTOR (AT KEYBOARD) 


Pin Number 

Slanal 

A 

RESERVED 

B 

+KBD DATA 

C 

Ground 

D 

+KBD CLOCK 

E 

+5Vdc 

F 

RESERVED 


Source: IBM PS/2 Model 30 Technical Reference, page 4-41 

IBM PS/2 Hardware Interface Technical Reference, page Keyboard (101 and 102 key) 50 
IBM PS/2 Model 50 and 60 Technical Reference, page 4-16 
IBM PS/2 Model 80 Technical Reference, page 4-18 

See Also: 8.37. PC and XT Keyboard Connector 

8.38. PS/2 Keyboard and Mouse Connector (at Computer) 


8.40. AT POWER LED AND KEYLOCK CONNECTOR J20 


Pin Number 

Slanal 

1 

LED DOwer 

2 

Key 

3 

Ground 

4 

Keyboard Inhibit 

5 

Ground 


Note: Connector Is a 5-pln Berg strip. 

Source: IBM PC/AT Technical Reference, page 1 -72 


8.41. PS/2 MODELS 50 AND 60 MEMORY CONNECTOR 



Pin Number 

Slanal 

Directiont 

16 

D5 

In/Out 

17 

A9 

In 

18 



19 

RASr 

In 

20 

D6 

In/Out 

21 

-Write strobe 

In 

22 



23 

D7 

In/Out 

24 

Presence detect 1 

Out 

25 

D8 

In/Out 

26 

Presence detect 2 

Out 

27 

Row address strobe 

In 

28 

No connection 


29 

D9 (oarity) 

In/Out 

30 

+5Vdc 



‘Applicable only to 512K modules 
tFrom memory card 


Source: 


IBM PS/2 Model 50 and 60 Technical Reference, page 4-181 
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8.42. PS/2 MODEL 70 MEMORY CONNECTOR 


72-Pln Conn 

9Ctor 



mtirrrsimm 




2 

DataO 

In/Out 

3 

Data 16 

In/Out 

4 

Data 1 

In/Out 

5 

Data 17 

In/Out 

6 

Data 2 

In/Out 

7 

Data 18 

In/Out 

8 


In/Out 

9 

Data 19 

In/Out 

10 

+5Vdc 

Out 

11 

-Column address strobe P 

Out 

12 

Address 0 

Out 

13 

Address 1 

Out 

14 

Address 2 

Out 

15 

Address 3 

Out 

16 

Address 4 

Out 

17 

Address 5 

Out 

10 

Address 6 

Out 

19 



20 

Data 4 

In/Out 

21 

Data 20 

In/Out 

22 

Data 5 

In/Out 

23 

Data 21 

In/Out 

24 


In/Out 

25 

Data 22 1 

In/Out 

26 


In/Out 

27 

Data 23 

In/Out 

28 

Address 7 

Out 

29 

Block Select 0 

Out 

30 

+5Vdc 

Out 

31 

Address 8 

Out 


1:1 

■HHl 

33 

Row address strobe 3 

Out 

34 

Row address strobe 2 

Out 

35 

Parity data 2 

In/Out 

36 

Parity data 0 

In/Out 



Slanal 


37 

Parity Data 1 

In/Out 

38 

Parity Data 3 

In/Out 

39 

Ground 


40 

Column address stobe 0 

Out 

41 

Column address strobe 2 

Out 

42 

Column address strobe 3 

Out 

43 

Column address strobe 1 

Out 

44 

Row address strobe 0 

Out 

45 

Row address strobe 1 

Out 

46 

Block select 1 

Out 

47 

Write enable 

Out 

48 

1:1 dsl d: IVi d 


49 

Data 8 

In/Out 

50 

Data 24 

In/Out 

51 

Data 9 

In/Out 

52 

Data 25 

In/Out 

53 

Data 10 

In/Out 

54 

Data 26 

In/Out 

55 


In/Out 

56 

Data 27 

In/Out 

57 

Data 12 

In/Out 

50 

Data 28 

In/Out 

59 

+5Vdc 

Out 

60 

Data 29 

In/Out 

61 

Data 13 

In/Out 

62 

Data 30 

In/Out 

63 

Data 14 

In/Out 

64 


In/Out 

65 


In/Out 

66 

Block select 2 

Out 

67 



68 



69 

Presence detect 2 

In 

70 


In 

71 

Block select 3 

Out 

72 

Ground 



•From memory card 

Version; Applies to PS/2 Model 70 only. 

IBM PS/2 Hardware Interface Technical Reference, pages Model 70 3-22 
through 3-23 


Source: 
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8.43. PS/2 MODEL 80 MEMORY CONNECTOR 


Pin Number 

Slanal 

Direction* 

A1 

RESERVED 


A2 

-Mem Write 

In 

A3 

Address 0 

In 

A4 

Address 1 

In 

AS 

Address 2 

In 

A6 

Address 3 

In 

A7 

Address 4 

In 

A8 

Address 5 

In 

A9 

Address 6 

In 

A10 

Address 7 

In 

All 

Address 8 

In 

A12 

-Row Address Strobe 0 

In 

A13 

-Row Address Strobe 1 

In 

A14 

-Row Address Strobe 2 

In 

A15 

-Row Address Strobe 3 

In 

A16 

RESERVED 


A17 

Presence Detector 

Out 

A18 

RESERVED 


A19 

-Column Address Strobe 0 

In 

A20 

-Column Address Strobe 1 

In 

A21 

-Column Address Strobe 2 

In 

A22 

-Column Address Strobe 3 

In 

A23 

Data Paritv 0 

In/Out 

A24 

Data Paritv 1 

In/Out 

A25 

Data PariW 2 

In/Out 

A26 

Data Paritv 3 

In/Out 

A27 

-Bvte Enable 0 

In 

A28 

-Bvte Enable 1 

In 

A29 

-Bvte Enable 2 

In 

A30 

-Bvte Enable 3 

In 

A31 

-Column Address Strobe Paritv 

In 

A32 

Presence Detector 

Out 


Pin Number 

Slanal 

Direction* 

B1 

Ground 

NA 

B2 

+5Vdc 

NA 

B3 

Ground 

NA 

B4 

+5Vdc 

NA 

B5 

Ground 

NA 

B6 

+5Vdc 

NA 

B7 

Ground 

NA 

B8 

+5Vdc 

NA 

B9 

Ground 

NA 

BIO 

+5Vdc 

NA 

B11 

Ground 

NA 

B12 

+5Vdc 

NA 

B13 

Ground 

NA 

B14 

+5Vdc 

NA 

B15 

Ground 

NA 

B16 

+5Vdc 

NA 

B17 

Ground 

NA 

B18 

+5Vdc 

NA 

B19 

Ground 

NA 

B20 

+5Vdc 

NA 

B21 

Ground 

NA 

B22 

+5Vdc 

NA 

B23 

Ground 

NA 

B24 

+5Vdc 

NA 

B25 

Ground 

NA 

B26 

+5Vdc 

NA 

B27 

Ground 

NA 

B2B 

+5Vdc 

NA 

B29 

Ground 

NA 

B30 

+5Vdc 

NA 

B31 

Ground 

NA 

B32 

+5Vdc 

NA 


Pin Number 

Slanal 


Cl 

)ataO 


C2 

Data 1 

n/Out 

C3 

Data 2 

n/Out 

C4 

Data 3 

n/Out 

C5 

Data 4 

n/Out 

C6 

Data 5 

n/Out 

C7 

Data 6 

In/Out 

C8 

Data 7 

In/Out 

C9 

Data 8 

In/Out 

CIO 

Data 9 

In/Out 

C11 

Data 10 

In/Out 

C12 

Data 11 

In/Out 

C13 

Data 12 

In/Out 

C14 

Data 13 

In/Out 

CIS 

Data 14 

In/Out 

C16 

Data 15 

In/Out 

C17 

Data 16 

In/Out 

C18 

Data 17 

In/Out 

C19 

Data 18 

In/Out 

C20 

Data 19 

In/Out 

C21 

Data 20 

In/Out 

C22 

Data 21 

In/Out 

C23 

Data 22 

In/Out 

C24 

Data 23 

In/Out 

C25 

Data 24 

In/Out 

C26 

Data 25 

In/Out 

C27 

Data 26 

In/Out 

C28 

Data 27 

In/Out 

C29 

Data 28 

In/Out 

C30 

Data 29 

In/Out 

C31 

Data 30 

In/Out 

C32 

1 Data 31 

In/Out 


•From memory card 


Source: 


IBM PS/2 Model 80 Technical Reference, pages 4-181 through 4-182 
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•From computer 


Source: IBM PS/2 Model 30 Technical Reference, page 1-126 

IBM PS/2 Model 50 and 60 Technical Reference, page 4-179 
IBM PS/2 Model 80 Technical Reference, page 4-171 

See Also: 8.46. Centronics Parallel Connector 
8.48. Parallel Printer Connector 
































Source: 


IBM Options and Adapters Technical Reference. Vol. 2. pages Game Adapter 6 and 7 
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8.48. PARALLEL PRINTER CONNECTOR 


Pin Number 

Sianal 

Function 

Direction* 

1 

-Strobe 

Indicates valid data available 

Out 

2 

Data bit 0 

Least sianificant bit of data bvte 

Out 

3 

Data bit 1 


Out 

4 

Data bit 2 


Out 

5 

Data bit 3 


Out 

6 

Data bit 4 


Out 

7 

Data bit 5 


Out 

8 

Data bit 6 


Out 

9 

Data bit 7 

Most sianificant bit of data bvte 

Out 

10 

-Acknowledae 

Indicates data received and device is ready for more 

In 

11 

Busy 

Device cannot receive data 

In 

12 

Paper End 

Device is out of oaoer 

In 

13 

Select 

Device is in selected state 

In 

14 

-Auto Feed 

Device to oerform line feed after each line sent 

Out 

15 

-Error 

Device unable to perform 

In 

16 

-Initialize Printer 

Reset device to initial state 

Out 

17 

-Select Inout 

Device can accept input 

In 

18 

Ground 



19 

Ground 



20 

Ground 



21 

Ground 



22 

Ground 



23 

Ground 



24 

Ground 



25 

Ground 




‘From computer 

Note: • Connector is a female DB-25. 

• The original printer adapter and monochrome display adapter parallel 
ports are output-only; no provision for parallel input was made until 
introduction of the PS/2. 

Source: IBM Options and Adapters Technical Reference, Vol. 2, page Printer 

Adapter 7 

See Also: 6.45. PS/2 Parallel Port Connector 
8.46. Centronics Parallel Connnector 


8.49. PC AND XT SPEAKER CONNECTOR 


Pin Number 

Sianal 

1 

Data 

2 

Kev 

3 

Ground 

4 

+5Vdc 


Note: Connector Is a 4-pln keyed Berg connector (keyed on pin 2). 

Source: IBM PC/XT Technical Reference, page 1-20 



Buses 



Height: 4.2 Inches (106.68 mm) 

Width: 13.15 Inches (334.01 mm) 

Pin layout: 62 pins with 100-mll card spacing 

Source: IBM PC/XT Technical Reference, page E-4 

See Also; 8.51. AT Add-On Card Size 
8.52. MicroChannel Card Size 
8.54. PC and XT I/O Channel (System Bus) Pinouts 


8.51. AT ADD-ON CARD SIZE 


f 

height 

I 

16-bit extension at this end/ 

Height: 4.5 Inches (114 mm) 

Width: 13.1 Inches (333 mm) 

Pin layout: 62 pins with 100-mll card spacing, plus 36-pln extension 

Source: IBM Personal System/2: A Business Perspective (John Wiley), page 39 

See Also: 8.50. PC and XT Add-On Card Size 

8.52. MicroChannel Card Size 



8.52. MICROCHANNEL CARD SIZE 


t 

height 

i 

16-blt extension at this end video extension at this end 

Height: 3.475 Inches (88.27mm) 

Width: 11.50 Inches (292.1 mm) 

Pin layout: Dual 50-pln, 50-mil connector with 4 keyed positions 

Also allows for optional dual 10-pln video extension. 

Version: Not applicable to Model 30 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 2-4 through 2-5 

and 2-90 through 2-103 

IBM PS/2 Model 80 Technical Reference, pages 2-6 through 2-7 and 2-114 
through 2-12 



See Also: 


8.50. PC and XT Add-On Card Size 

8.51. AT Add-On Card Size 
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8.54. PC AND XT VO CHANNEL (SYSTEM BUS) PINOUTS (continued) 


Pin Number 

Slanal 

Descrlotlon 

Direction* 

B19 

-DACKO 

DMA acknowledoe 0 

Out 

B20 

CLOCK 

System clock (210 ns. 4.77MHz): 33% duty cycle 

Out 

B21 

+IRQ7 

InterruDt reauest 7 

In 

B22 

+IRQ6 

InterruDt reauest 6 

In 

B23 

+IRQ5 

InterruDt reauest 5 

In 

B24 

+IRQ4 

InterruDt reauest 4 

In 

B25 

+IRQ3 

InterruDt reauest 3 

In 

B26 

-DACK2 

DMA acknowledae 2 

Out 

B27 

+T/C 

Terminal count: Dulses hlah when DMA term, count reached 

Out 

B28 

+ALE 

Address latch enable 

Out 

B29 

+5Vdc 



B30 

+OSC 

Hiah-soeed clock (70 ns.14.31818MHz1. 50% duW cycle 

Out 

B31 

GROUND 




•From system board 

Note: • All signals are at standard TTL levels. 

• Connector Is a 62-pln edge connector. 

• A>component side of board; numbers start closest to rear panel of machine. 

Source: IBM PC/XT Technical Reference, pages 1-15 through 1-19 

See Also: 6.55. AT I/O Channel (System Bus) Pinouts 

8.57. PS/2 Model 50/60/80 MicroChannel Bus Pinouts 


8.55. AT I/O CHANNEL (SYSTEM BUS) PINOUTS 


Pin Number 

Slanal 

Descrlotlon 

Direction* 

A1 

-I/O CH CK 

I/O channel check; active low=Darltv error 

In 

A2 

SD7 

Data bit 7 

In/Out 

A3 

SD6 

Data bit 6 

In/Out 

A4 

SD5 

Data bit 5 

In/Out 

A5 

SD4 

Data bit 4 

In/Out 

A6 

SD3 

Data bit 3 

In/Out 

A7 

SD2 

Data bit 2 

In/Out 

A8 

SD1 

Data bit 1 

In/Out 

A9 

SDO 

Data bit 0 

In/Out 

A10 

-I/O CH RDY 

I/O Channel ready; Dulled low to lenathen memory cycles 

In 

All 

AEN 

Address enable; active hlah when DMA controls bus 

Out 

A12 

SA19 

Address bit 19 

Out 

A13 

SA18 

Address bit 18 

Out 

A14 

SA17 

Address bit 17 

Out 

A15 

SA16 

Address bit 16 

Out 

A16 

SA15 

Address bit 15 

Out 

A17 

SA14 

Address bit 14 

Out 

A18 

SA13 

Address bit 13 

Out 

A19 

SA12 

Address bit 12 

Out 

A20 

SA11 

Address bit 11 

Out 

A21 

SA10 

Address bit 10 

Out 

A22 

SA9 

Address bit 9 

Out 

A23 

SA8 

Address bit 8 

Out 

A24 

SA7 

Address bit 7 

Out 

A25 

SA6 

Address bit 6 

Out 

A26 

SA5 

Address bit 5 

Out 

A27 

SA4 

Address bit 4 

Out 

A28 

SA3 

Address bit 3 

Out 

A29 

SA2 

Address bit 2 

Out 

A30 

SA1 

Address bit 1 

Out 

A31 

SAO 

Address bit 0 

Out 

B1 

GROUND 



B2 

RESET DRV 

Active hlah to reset or Initialize system loflic 

Out 

B3 

^TsVdc 



B4 

IRQ9 

InterruDt reauest 9 

In 

B5 

-5Vdc 



B6 

DR02 

DMA reauest 2 

In 

B7 

-12Vdc 



B8 

-CARD SLCTD 

Card selected; activated bv cards In XT's slot J8 

In 

B9 

+12Vdc 



BIO 

[ground 




(Continued) 
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8.55. ATI/0 CHANNEL (SYSTEM BUS) PINOUTS (continued) 


Pin Number 

I Slanal 

I Descrlotlon I 

Direction* 1 

Bit 


I Memory write I 


B12 

-MEMR 


Out 1 

B13 

-low 


In/Out 1 

B14 

-lOR 



B15 

-DACK3 


Out 

B16 

DRQ3 


In 

B17 

-DACK1 


Out 

B18 

DRQ1 



B19 

-REFRESH 


In/Out 

B20 

CLOCK 


Out 

B21 

IRQ7 

InterruDt reouest 7 I 

In 

B22 

IRQ6 


In 

B23 

IRQ5 

InterruDt reouest 5 I 

In 

B24 

IRQ4 


In 

B25 

IRQ3 


In 

B26 


DMA acknowledoe 2 I 

Out 

B27 

T/C 

Terminal count: pulses high when DMA term, count reached 

Out 

B28 

ALE 


Out 

B29 




B30 

osc 


Out 1 

B31 




Cl 


Svstem bus high enable (data available on SD8-15) 1 

In/Out 

C2 

LA23 


In/Out 

C3 

LA22 

Address bit 22 (unlatched) 1 

In/Out 

C4 

LA21 


In/Out 

C5 

LA20 


In/Out 

C6 



In/Out 

C7 

LA18 


In/Out 

C8 


Address bit 17 (unlatched) 

In/Out 

C9 

-MEMR 

Memory read (active on all memory read cycles) 

In/Out 

C10 

-MEMW 

Memory write (active on all memory write cycles) 

In/Out 

C11 

SD08 


In/Out 

C12 

SD09 


In/Out 

C13 

SD10 


In/Out 

C14 

SD11 


In/Out 

C15 

SD12 


In/Out 

C16 

SD13 

Data bit 13 

In/Out 

C17 

SD14 

Data bit 14 

In/Out 

C18 

SD15 

Data bit 15 

In/Out 

D1 

-MEM CS16 


In 

D2 

-I/OCS16 



D3 

IRO10 


lEHHBlH 

D4 

IR011 



D5 

IR012 

InterruDt reouest 12 

In 

D6 

IR015 

InterruDt reouest 15 

In 

D7 

IRQ14 


In 

D8 

-DACKO 


Out 

D9 

DRQO 


In 

DIO 

-DACK5 


Out 

Dll 

DR05 



D12 

-DACK6 


Out 

D13 

DRQ6 



D14 

-DACK7 


Out 

D15 


DMA reouest 7 

In 

D16 

+5Vdc 



D17 

-MASTER 

Used with DRO to oain control of svstem 

In 

D18 

Ground 




*From system board 

Note: • All signals are at standard TTL levels. 

• Connector Is a 62-pln edge connector with a secondary 36-pin edge connector. 

• A or C^component side of board; numbers start closest to rear panel of machine. 

Source: IBM PC/AT Technical Reference, pages 1 -25 through 1 -37 


See Also: 8.54. PC and XT I/O Channel (System Bus) Pinouts 
8.57. PS/2 Model 50/60/80 MicroChannel Bus Pinouts 
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(Continued) 



























































Note: 


Source: 
See Also: 


• All signals are at standard TTL levels. 

• Connector Is a special two-tiered 62-pln edge connector with a secondary 36-pln edge connector. 

• A or C-component side of board; numbers start closest to rear panel of machine. 

• Upper refers to EISA extensions In upper tier of connector. 

Inside the EISA Computers (Addison-Wesley). pages 25 through 27 and 57 through 66 

8.54. PC and XT I/O Channel (System Bus) Pinouts 

8.55. AT I/O Channel (System Bus) Pinouts 

8.57. PS/2 Model 50/60/80 MicroChannel Bus Pinouts 
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8.57. PS/2 MODEL 50/60/80 MICROCHANNEL BUS PINOUTS (continued) 


58-P/n. 50-M 

/ Edae Connector 

Pin Number 

Slanal 

Descrlotlon 

B16 

A15 

Address bit 15 

B17 

Ground 


B18 

A14 

Address bit 14 

B19 

A13 

Address bit 13 

B20 

A12 

Address bit 12 

B21 

Ground 


B22 

-IRQ 9 

Interruot request 9 

B23 

-IRQ 3 

InterruDt reauest 3 

B24 

-IRQ 4 

Interruot reauest 4 

B25 

Ground 


B26 

-IRQ 5 

Interruot reauest 5 

B27 

-IRQ 6 

Interruot reauest 6 

B28 

-IRQ 7 

Interruot reauest 7 

B29 

Ground 


B30 

RESERVED 


B31 

RESERVED 


B32 

-CHCK 

Channel check 

B33 

Ground 


B34 

-CMD 

Command (data Is valid on bus) 

B35 

CHRDYRTN 

Channel readv return 

B36 

-CD SFDBK 

Card selected feedback 

B37 

Ground 


B38 

D1 

Data bit 1 

B39 

D3 

Data bit 3 

B40 

D4 

Data bit 4 

B41 

Ground 


B42 

CHRESET 

Channel reset (init all adaoters) 

B43 

RESERVED 


B44 

RESERVED 


B45 

Ground 


B46 

Kev 


B47 

Kev 


B48 

D8 

Data bit 8 

B49 

D9 

Data bit 9 

B50 

Ground 


B51 

D12 

Data bit 12 

B52 

D14 

Data bit 14 

B53 

D15 

Data bit 15 

B54 

Ground 


B55 

-IRQ 10 

Interruot reauest 10 

B56 

-IRQ 11 

Interruot reauest 11 

B57 

•IRQ 12 

Interruot reauest 12 

B58 

Ground 



Pin Number 

Slanal 

Description 

VA10 

VSYNC 

Vertical svnc 

VA9 

HSYNC 

Horizontal svnc 

VA8 

BLANK 

Blank Inout of video DAC 

VA7 

Ground 


VA6 

P6 

PEL inout 6 to video DAC 

VA5 

EDCLK 

Qutout enable for DCLK buffer 

VA4 

DCLK 

Video PEL clock 

VA3 

Ground 


VA2 

P7 

PEL Inout 7 to video DAC 

VA1 

EVIDEO 

Enable outout (P0-P7) 

KEY 



VB10 

ESYNC 

Enable VSYNC. HSYNC. BLANK 

VB9 

Ground 


VB8 

P5 

PEL Inout 5 to video DAC 

VB7 

P4 

PEL Inout 4 to video DAC 

VB6 

P3 

PEL Inout 3 to video DAC 

VB5 

Ground 


VB4 

P2 

PEL Inout 2 to video DAC 

VB3 

PI 

PEL Inout 1 to video DAC 

VB2 

PO 

PEL Inout 0 to video DAC 

VB1 

Ground 


KEY 




Pin numbers Ax and VAx are on the component side; Bx and VBx are on the noncomponent side. 

IBM PS/2 Model 50 and 60 Technical Reference, pages 2-5 through 2-17 
IBM PS/2 Model 80 Technical Reference, pages 2-6 through 2-25 

8.54. PC and XT I/O Channel (System Bus) Pinouts 

8.55. AT I/O Channel (System Bus) Pinouts 
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8.58. 8088 AND 8086 PINOUTS 

40-Pln DIP Packaging 


Ground [ 1 
Address/Data 14{_2 
Address/Data 13[_3 
Address/Data 12 i 4 
Address/Data 11 5 

Address/Data 10 [ 
Address/Data 9 [ 
Address/Data 8 [ 
Address/Data 7 [ 
Address/Data 6 [ 
Address/Data 5 [ 11 
Address/Data 4 [ 12 
Address/Data 3 [ 13 
Address/Data 2 [ 14 
Address/Data 1 [ 15 
Address/Data 0 [ 16 
Nonmaskable Interrupt [ 17 
Interrupt Request [ 18 
Clock [ 19 
Ground [ 20 


I notched etidT 


40 2*5Vdc 
39 Address/Data 15 
38 ']Address/Data 16/Status 3 
37 ^Address/Data 17/Status 4 
36 ] Address/Data IB/Status 5 
35 ^Address/Data 19/Status 6 
34 ]-fius High Enable/Status 7 
33 ^Mln/-Max 
32']-Read 

31 ] -Request 0/-Grant 0 (Hold) 

30 ^-Request 1/-Grant 1 (Hold Acknowledge) 
29 l-Lock (-Write) 

28 ] -Status 2 (Memory/-IO) 

27 "l-Status 1 (Data TransmltZ-Recelve) 

26 ] -Status 0 (-Data Enable) 

25 ] Queue Status 0 (Address Latch Enable) 
24 ] Queue Status 1 (-Interrupt Acknowledge) 
23]-Test 
22'\Ready 
21 ]flesef 


(Continued) 



Chip Pinouts 
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8.58. 8088 AND 8086 PINOUTS (continued) 


80CB6AL 

44-Pln PLCC Packaging 


Address 11 
I Address 12 
I I Address 13 
I I I Address 14 
1111 Ground 
I I I I I No Connection 

I I I I I I i-SVdc 

I I I I I I I Address 15 

I I I I I I I I Address 16/Status 3 

I I I I I I I I I Address 17/Status 4 

I I I I I I I I I I Address 18/Status 5 


n 

otchl 6 5 4 3 2 1 44 43 42 41 40 


Address 10 

7 

39 

No Connection 

Address 9 

8 

38 

Address 19/Status 6 

Address 8 

9 

37 

•Bus High Enable/Status 7 

Address 7 

10 

36 

MW-Max 

Address 6 

11 

35 

-Read 

Address 5 

12 

34 

•Request OZ-Grant 0 (Hold) 

Address 4 

13 

33 

-Request 1/-Grant 1 (Hold Acknowledge) 

Address 3 

14 

32 

-Lock (Write) 

Address 2 

15 

31 

-Status 2 (Memory/-IO) 

Address 1 

16 

30 

-Status 1 (Data TransmltZ-Recelve) 

Address 0 

17 29 

1 18l 19l 20l 211 22l 23l 24l 25l 26l 27l 28 

-Status 0 (Data Enable) 


i j j j j j i j i i Queue Status 0 (Address Latch Enable) 

111111111 Queue Status 1 (Internjpt Acknowledge) 

I I I I I I I I -Test 

I I I I I I I Ready 

I I I I I I Reset 

j j I I j No Connection 

1111 Ground 
I I I Clock 

j I Internjpt Request 
I Nonmaskable Interrupt 
No Connection 


Version: 80C86AL Information Is Included only In the 1989 edition of Intel Microprocessors (page 2-60). 

Note; Items In parentheses refer to function when chip Is In Minimum mode (pin 33 held high). 

Source: Intel Microprocessors, Vol. 1, pages 2-1 through 2-5,2-31,2-60, and 2-90 

See Also: 8.59. 80286 Pinouts 
8.60. 80386 Pinouts 
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8.59. 80286 PINOUTS 


ea-PIn LCC Packaging 

Data 15 
Data? 

Data 14 
Data 6 


Substrate Filter Capacitor 
■Error 
■Busy 
No Connection 
No Connection 
Interrupt Request 
No Connection 
Nonmaskable Interrupt 
System Ground 
Proc Ext Operand Request 
*5Vdc 
■Ready 
Hold 

Hold Acknowledge 
Code/^lnterrupt Acknowledge 
MemoryAIO Select} 
■Bus Lock 


Data 13 
Data 5 
Data 12 
Data 4 


Data 11 
Data 3 
Data 10 
Data 2 


Data 9 
Datal 
I Data 8 
I I Data 0 

I 1 I System Ground 


1111 


51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35l 


68-Pln Ceramic Leadless Chip Carrier Packaging (viewed from top) 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17l 


Address 0 
Address 1 
Address 2 
Clock 
*5Vdc 


Address 4 
Address 5 
Address 6 
7 


Address 9 
Address 10 
Address 11 
Address 12 
Address 13 


I I I I 
III' 

I I Address 15 
I Address 16 
17 

18 


Address 21 
System Ground 


Address 23 

■Processor Extension Operand Acknowledge 
■Status 0 
■Status 1 
No Connection 
No Connection 
■Bus High Enable 


(Continued) 
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8.59. 80286 PINOUTS (continued) 

Data IS (-Error) 




1 

1 

1 

1 

1 

1 

1 

1 

_L_ 

Data 14 (Data 7) 

\ Data 13 (Data 6) 

1 1 Data 12 (Data 5) 

1 1 1 Data 11 (Data 4) 

1 1 1 1 Data 10 (Data 3) 

1 1 1 1 1 Data9(Data2) 

1 1 1 1 1 1 Data8(Data1) 

1 1 1 1 1 1 1 System Ground (Data 0 ) 

_1_1_1_ ^ _1_ ^ _1_ L 



fsTI 

EE 

EE 

EE 

EE 

EE 

EE 

ilTl 

CE 



Substrate Filter Capacitor (-Error) 

□u 

Hal 

Hoi 

EE 

EE 

CE 

EE 

EE 

He] 

CE 

CE 

Address 0 (Data 0) 

-Busy (No Connection) 

CE 

m 








EE 

CE 

Address 2 (Address 1 ) 

No Connection (Interrupt Request) 

[56] 

CE 








CE 

EE 

*5Vdc (Clock) 

No Connection (Nonn)askable Int) 

ubi 

[E 








CE 

CE 

Address 3 (Reset) 





68-Pin Grid Array Packaging 






Sys Ground (Proc. Ext. Op. Req.) 

[6^ 

CE 


(viewed from top when mounted on board; 


EE 

CE 

Address 5 (Address 4) 





names In parens are for Inner pins) 






*5Vdc (-Ready) 

[E 

EE 








CE 

EE 

Address 7 (Address 6) 

Hold (Hold Acknowledge) 

EE 

CE 








CE 

EE 

Address 9 (Address 8) 

Code-/lnt Ack. (Mem/-IO Select) 

CE 

EstI 








EE 

EE 

Address 11 (Address 10) 

-Lock (No Connection) 

\M 

d] 

d] 

[T] 

un 

CE 

CE 

EE 

EE 

EE 

EE 

Address 13 (Address 12) 



d] 

ET] 

d] 

CZi 

CE 

EE 

EE 

CE 

EE 





1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Address 14 (Address 12) 



1 

1 

1 

1 

1 

1 

1 

Address 16 (Address 15) 




1 

1 

1 

1 

1 

1 

Address 18 (Address 17) 





1 

1 

1 

1 

1 

Address 20 (Address 19) 






1 

1 

1 

1 

System Ground (Address 21) 






1 

1 

1 

Address 23 (Address 22) 








1 

1 

-Status 0 (-Proc. Ext. Op. Ack.) 








1 

No Connection (-Status 1) 









-Bus High Enable (No Connection) 

Note: Items In parentheses refer to Inner pin connections on PGA packaging. 

Source: Intel Microprocessors, Vol. 1, pages 3-2 through 3-4 

See Also: 6.51. 8068 and 6086 Pinouts 
8.53. 80386 Pinouts 
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8.60. 80386 PINOUTS 











CeD 

rwi 

[mTI 

ED 

CEU 

□D 

[HD 

roTi 

ED 

□D 

m 

ED 

ED 

ED 

fpFI 

[N2] 

rM2l 

rm 

[M] 

rj2i 

rHFI 

roTi 

[F2] 

[12] 

ED 

ED 

ED 

rA2i 

rp3~i 

CnH 

rwi 

mi 

rRal 

□E 

rmi 

[031 

[~F3l 

ED 

ED 

ED 

ED 

ED 

rp4i 

CnU 

rwi 









ED 

riD 

[aD 

fpri 

rN5i 

[mTI 









ED 

ED 

ED 

rP6i 

[N6] 

rwi 









ED 

ED 

ED 

rp7i 

[NT] 

rwi 


132-Pln Grid Array Packaging 



ED 

ED 

ED 





(viewed from top when mounted on txiard) 





rpFi 

fNil 

rwi 









ED 

ED 

ED 

[P9] 

[Nil 

rwi 









ED 

ED 

ED 

[ED 

[Nil 

[Mil 









[cil 

[Til 

rm 

[MI 

[nTTI 

IMIII 









[cil 

niil 

[Ml 

[El 

[nH 

[mH 

rni 

[El 

rjii 

[Mil 

iGil 

iFil 

[Til 

[oil 

[cil 

rm 

[Ml 

[El 

[Nil 

[Wl 

mil 

[El 

[Jil 

[Mil 

[El 

[Fil 

[El 

[oil 

[cil 

[Til 

[Ml 

[ED 

[Nil 

IM14| 

mil 

[Kil 

[jil 

[Hi 4 l 

[Gil 

[Fil 

[Til 

[oil 

[cil 

rm 

rm 




IKIEIH 


IlglR 


IBIIE 

I BBC 


liai 
llOl 


I lean 

IlcglH 


lifTclTOr^E^M 
I CEB I 
ICEBI 
linni 


lEEHE 






GSIE 


QBE 

QBE 

r^nrs 


ISEIE 

ISEIE 

mi E 

M^ E 

nac 

nU B 

fXTIil R 

IXTB E 

F^EB B 

[SEED 


DEIE 


^^E 

CEDE 

CEBE 

CEBE 

IBEIB 


■SES- 

13cl B 

■ZIE 

13J B 

I^E 


HBE 


Source: Intel Microprocessors, Vol. 2, pages 5-290 through 5-292 

See Also: 8.58. 8088 and 8086 Pinouts 

8.59. 80286 PInouts 
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8.61.80386 SX PINOUTS 



VOSM 




\mm 


pi 


K1 


pM 


\mm 

1 13'. I:f. 

pa 


El 


El 


■a 


m 


■a 


d 


d 


d 


d 


d 


d 


d 



fTTifSBUTOTT^^M 

d 


pa 


pci 

ESISSSS^HH^l 

d 





\nm 


d 




d 

BSEI^IBHHiHl 



EH 

li!r.I.?.!ilff:!gTO!^^l' 



pa 


EH 


EH 

EUS'llH^HH 

EH 


d 



iJATa:Vii??n^^a 

d 


d 


g[il 

lli'MJjll.\l/iT?1^^W 

EH 


EH 

ESJESHH^^ll 



EH 

li!iM.?.1i!iT:TwTB^^l 

EH 

l>?M.?.li!ifJ.n?H!— 

EH 




d 


d 


d 





d 

ESBJ^^IHHH 

d 


EH 


d 




d 


d 


d 


d 


d 


d 


d 

FJ.MM-l-liaM^M 

d 



FJ.M/j--l-llcM^M 

d 

FiT.M/3.-F.-lg^^^W 

d 

FJ. !■ 1/jA-l 

d 


d 


d 


d 

ESSQ^SHH^H 

d 


d 

FiT.M/M-llr^^^M 

d 


d 


d 

FiTJM'/;U-l>Ji^^^W 




d 


d 


d 


d 

FJ.M/J--F.-|t|t^— 

d 

FJ«M^J.-l-¥3cM^M 

d 


d 


d 


EH 

E^iSl^^HH 

d 


d 


d 


d 


d 


d 

[■S^EIHHHI 

d 


d 


d 


d 


d 


d 


d 


d 


d 


IEI3 



Source: Intel Microprocessors, Vol. 2, pages 5-866 through 5-868 
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rm im 
iTt] Fmel 
im [qUI 

ii 7 ] fm^ 

nil 

H] rnn 

m 

il] rjisi 
m rr^ 

m iGi^ 

u] HU] 

u] [EU 

ni 

u} [El 

iH reTsl 
ul [aH 


rsi^ [sBi [El] 
fm^ FmH 
[El 


[El [In] [m LUJ lUJ LH] 

[rT^ [Rio] rR9l fRel fRTl 

fEil fEil [El EE! (SI CoEl 


[El 

[El [cH [El 
nil nil nil 
[El \EI\ 


I486 (viewed from top) 


fcil [ciTI [ciol rc9l reel FctI 

nil nm nil rin reii [bti 

FTTil [Tvio] FatI 


[sTi rssi rs4i rs3i rsn 

[Rsi frsi cm cm dE 

CE] EM] [S [Ml [Ml 

[pal rp2l 

[nE rN 2 l 

rwi [Mil 
im rm 
[K3] [Ml 
□D □!] 
[Ml [M 
[Ml CMI 


[03] [021 

[Ml [csl rc4l [Ml [Ml 

[Ml [Ml [Ml [Ml [Ml 

[Ml [Ml [Ml [Ml [M] 


S/ona/ _ 

Oata 20 _ 

Oata 22 _ 

No connection _ 

Oata 23 _ 

Oata parity 3 _ 

Oata 24 _ 

Ground _ 

Oata 29 _ 

Ground _ 

No connection _ 

Ground _ 

No connection _ 

No connection _ 

No connection _ 

■Ignore numeric error 

Interrupt _ 

Address hold_ 


Pin Signal _ 

C1 Oata 11 _ 

C2 Oata 18 _ 

C3 Clock _ 

C4 fSVdc _ 

C5 -t-SVde _ 

C6 Oata 27 _ 

C7 Oata 26 _ 

C6 Oata 26 _ 

C9 Oata 30 _ 

C10 No connection 
C11 No connection 
C12 No connection 
Cl3 No connection 
Cl 4 -Floating pt. error 
C15 -Cache flush 

Cl6 Reset _ 

C17l-Bus Size 16 

Pin \Slanal ~ 

01 Oata 9 _ 

02 Oata 13 


Pin Signal _ 

FI Oata parity 1 

F2 Oata 6 _ 

F3 Oata 15 _ 

FI 5 -Cache enable 
FI 6 -Nonburst ready 
F17l-Byte enable 3 

Pin Signal _ 

G1 Ground _ 

G2 t-syde _ 

G3 Oata 12 
G15 No connection 

G16-(-5Vdc _ 

G17l Ground 

Pin \ Signal 

HI Ground _ 

H2 Oata 3 _ 

H3 Oata parity 2 
HI5 -Bust ready 
HI6 -i-SVdc 


Pin Signal _ 

K1 Ground _ 

K2 -t-SVde _ 

K3 Oata 14 _ 

K15 -Byte enable 0 

K16 -t-SVde _ 

K17lGround 

Pin \ Signal 

LI Ground _ 

12 Oata 6 _ 

L3 Oata 7 _ 

LI 5 Page write through 

LI 6 -t-syde _ 

LI 7[Ground 

Pin Signal _ 

Ml Ground _ 

M2 -t-Syde _ 

M3 Oata 4 _ 

M15 -Oata/Control 
Ml6 -t-SVde_ 








Chip Pinouts 





Source: Intel Microprocessors, Vol. 2, pages 5-7 through 5-30 


8.63. 8087 (COPROCESSOR) PINOUTS 

40-Pln DIP Packaging 


Address/Data 14 12 
Address/Data [ 3 


Address/Data 72 [ 4 
Address/Data 11 [5 


Address/Data 70 [ 6 
Address/Data 9 [ 7 


Address/Data 9 [ 8 
Address/Data 7 [ 9 


Address/Data 6 L 10 
Address/Data 5 [ 11 


Address/Data 4 [112 


39 jAddrass/Data 15 
38 ']Address/Data 16/Status 3 


37 \Address/Data 17/Status 4 
36 '\Address/Data 18/Status 5 


35 ]Address/Data 19/Status 6 
34 ] -Bus High Enabla/Status 7 


330-fleguesf 1/-Grant 1 


31 j-Request 0/-Grant 0 
30 ]A/o Connection 


290 A/o Connection 


Address/Data 3 L 13 
Address/Data 2 [ 14 


Address/Data 7 []15 


No Connection []17 


25 jQueue Status 0 
241 Queue Status 1 


Intel Microprocessors, Vol. 1, p 


8 2-122 through 2-124 


8.64. 80287 (Coprocessor) Pinouts 

8.65. 80387 (Coprocessor) Pinouts 


See Also: 
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8.64. 80287 (COPROCESSOR) PINOUTS 

40-Pln DIP Packaging 

I notched end I 


No Connection [ 1 
No Connection [ 2 
No Connection [ 3 
No Connection [ 4 
Data 15 [ 5 
Data 14 [ 6 
Data 13 [ 7 
Data 12 [ 
■t-SVdc [ 
Ground [ 
Data 11 [ 
Data 10 [12 
No Connection [ 13 
Data 9 [ 14 
Data 8 [15 
Data 7[ 16 
Data 6 117 
Data 5 116 
Data 4 [ 19 
Data 3 [ 20 


a: 

10 

11 


40^ No Connection 
39 ]Clock Mode Signal 
38 ]Wo Connection 
37No Connection 

36 ] -Processor Extension Acknowledge 
36'\Reset 

34 ] -Numeric Processor Select 1 
33 ] Number Processor Select 2 
32 ]Clock 

31 ]Command Line 1 

30 ] Ground 

29 ]CommandLine 0 

28 ] -Numeric Processor Write 

27 ] -Numeric Processor Read 

26]-Error 

25 ]-fiusy 

24 '] Processor Extension Request 
23] Data 0 
22]Dara 1 
21 ^DataE 


(Continued) 
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8.64. 80287 (COPROCESSOR) PINOUTS (continued) 


44-Pln PLCC Packaging 


No Connection 



Source: Intel Microprocessors, Vol. 1, pages 3-130 through 3-131 

See Also: 8.63. 6087 (Coprocessor) Pinouts 

8.65. 80387 (Coprocessor) Pinouts 
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8.65. 80387 (COPROCESSOR) PINOUTS 



HED 

nn 

CED 

ran 

QD 

□D 

rpTi 

rm 

rsTi 


rm 

rm 

□D 

rm 

rm 

rm 

rm 

rm 

rm 

rm 

rm 

rm 

rK3i 








rm 

rm 

nn 

rK4i 








rm 

rm 

rm 

rm 

68-Pln Grid Array Packaging 




rm 

rm 

rm 

rm 

(viewed from top when mounted on board) 



rm 

rm 








dD 

rm 








rm 

rm 

rm 

rm 








rm 

rm 

rm 

rm 








rm 

rm 



□To] 


mu 

rpToi 

riToi 

IdToI 

ma 

ms 

fmi 



rrm 

fHTTI 

fmi 

rnn 

IeTTI 

foTTI 

mil 

nm 



|f3?a 






linn 


fgn 



iBza 


BB 

CSZISHHii 



BQ 


BD 





n 




WFl 


nn 



E 2 SI 


Em 


Ea 


ESI 

[■snnHH 

pi 

{■smsiHii 

E 9 

ESnZ[HH 

ES 


lam 


ESI 

issnsHu 

ESI 


E 3 E] 


nn 



inm 


™ 










\[Mm 

ESsBHHH 

m 




pi 


BE! 

EQSSIHII 

GOl 

[SiisnHi 


r-m 


HI 

BESiSEEn 


ehiisshhi 

HI 


IZI 




[sm 


ism 


HI 


HI 


HQ 


rni 

HU II111 wm 


\nif!t 

wPusMtmtt 

BI 

[i^ni^^^iHi 

[iCT 

[E^i^ni^H 

|inn 


inn 



irsBi 

EM— 

BI 

[EHHiElHiHi 

Ic^ 


BQ 


BD 

lis^i^n 


on 

Ei?SS9HHi 

pi 


IS 


BQ 


nn 



HM 


HI 

EIUSDlHBi 

cm 

BiHIIEBHHi 

HQ 


fnn 



\f3nt 

Sianal I 

pi 

Data 8 1 

EQI 

QS3Q!I9^H 

liSI 

GSnOHH 

B4 

+5Vdc 

B5 

Data 13 

B6 

Data 15 

B7 

Ground 

B8 

Data 17 

BO 

Data 19 

BIO 

Data 20 

Bit 

Data 22 


Source: Intel Microprocessors, Vol. 2, pages 5-442 through 5-443 

See Also: 8.63. 6087 (Coprocessor) Pinouts 

6.64.60287 (Coprocessor) Pinouts 
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8.66. 80387 SX (COPROCESSOR) PINOUTS 



17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 


18 



19 



20 



21 



22 


64 

23 


63 

24 


62 

25 


61 

26 

80387 SX Math Coprocessor (viewed from top) 

60 

27 


59 

28 


58 

29 


57 

30 


56 

31 


55 

32 


54 

33 


53 

34 




35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 



\r-jjm 






1^ 


El 



ESZ9HIHHH 

El 


El 



ESilinSIHHBiH 


BSZ^IHIHHii 



El 


El 


El 


El 


Ic^ 


El 

BSSESHHHIH 

El 



\r3im 


HI 

nRfRTRfOTHH 

\wm 


n 


n 


B 


B 




B 


B 

E!^Z9HHi^l 



Bn 


■a 


■El 


B 


■a 


■s 

ESISBHHiHH 




E2Za 


B 

E133HHHii^H 

ES 


El 


El 


El 

ESS^IS^^Hi^l 


k(M|l|-T:1lt:ra??^^n 



B 


EFl 






B 



liT.MJ:t.-l-f.-n75f??^B 


Bt(.1lltllf:1lT?Ii^^^l 

B 


El 


El 



\T3n 



LV.fA1itiT:THTf!^1 



pi 

mill II' 11 ^H 

1^ 



rJM'JTVi 

B 


El 

BSSSnHHI^Hi 



El 


El 


B 


B 


B 

ESSESIHi^^^l 



B 


B 

CTfBTiTffRIHMM 




Source: 


Intel Microprocessors, Vol. 2, page 5*988 











Source: WEITEK 3167 Floating-Point Coprocessor, pages 4 through 7 
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8.68. WEITEK4167 (COPROCESSOR) PINOUTS (continued) 


Pin 

Slanal 

PI 

No connection 

P2 

-Mem/10 

P3 

Address 30 

P4 

Address 27 

P5 

Ground 

P6 

Address 25 

P7 

Address 13 

P8 

Ground 

_P9. 

Address 10 

P10 

Address 7 

P11 

Ground 

P12 

Address 4 

P13 

-Bvte enable 2 

P14 

-Bvte enable 0 

P15 

No connection 


Pin 

Slanal 

R1 

-Address status 

R2 

Address 37 

R3 

Address 29 

R4 

No connection 

R5 

Ground 

R6 

Address 15 

R7 

Address 12 

R8 

Ground 

R9 

Address 9 

RIO 

Address 6 

R11 

Ground 

R12 

Address 3 

R13 

No connection 

R14 

No connection 

R15 

Ground 


Source: WEITEK 4167 Floating-Point Coprocessor, pages 4 through 7 


8.69. RAM CHIP PINOUTS SUMMARY 


4116 (16 KB x1) 


n. 

■SVdc [ 1 
D[2 
■Write [ 3 
■RAS [ 4 
Address 0 [ 5 
Address 2 \_ 6 
Address 1 [ 7 
+12Vdc [ 6 


notched endT 


16] Ground 
15 ]-C><S 
14]0 

13]^ddres5 6 
12 ^AddressS 
11 '] Address 4 
lO"] Address 5 
9]+5V'cte 


4164 (64 KB X 1) 


■Refresh [ 1 
D [ 2 
■Write [ 3 
-/MS [4 
Address 0 [ 5 
Address 2 [ 6 
Address 1 [ 7 
*5Vdc [ 8 


I notched end I 


16 ]Ground 
15 ]-C>1S 
14]0 

13 ]^ddress 6 
12"] Address 3 


11 ^Address 4 
10'\Address5 
9 '\Address 7 


(256KBX1) 


Address 8 
D 

■Write 
■RAS 
Address 0 
Address 2 
Address 1 
*5Vdc 


I notched end I 

Cl 

[2 

C3 

C4 

Cs 

Ce 

C7 

Ca 


16 ]Ground 
15 ]-C>»S 
14]0 

13]^ddress 
12]>^ddress 
11 ]i4ddress 
10]^ddress 
9 ] Address 


6 

3 

4 

5 
7 


Source: The IBM PC from the Inside Out (Addison Wesley), page 227 

7.116. DRAM Chip Families 


See Also: 
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8.70. 6845 (VIDEO CONTROLLER) PINOUTS 

40-Pln DIP PtekMgIng 

40 ] Vertical Sync 
39'} Horizontal Sync 
36}RA0 
37}RA1 
36}RA2 
35} HAS 
34] 

33 } Data Bit 0 
32 } Data Bit 1 
31 }DataBlt2 
30}DataBlt3 
29}DataBH4 
26}DataBlt5 
27 }Data Bit 6 
26}DataBlt7 
25}-Chlp Select 
24]flS 
23 ]£ 

22 }Read/-Wrlte 
21 }Clock 



Display Enable [ 
Cursor [ 
+5Vdcl 


Note: 

Source: 


Only pins used In IBM monochrome and color adapters are shown. 
IBM PC/XT Technical Reference, pages D-27 and D-36 


7.114. 6645 Registers 

7.115. 6845 Port and Select Factors 


8.71.82C284 (CLOCK GENERATOR) PINOUTS 


^ync Ready [ 
Sync Ready [ 
Sync Ready Enable [ 3 
Bus Ready [ 4 
External Freq. In 
FreqJ-Crystal Select [|6 
Crystal In 1 
Grata! In 2 
Ground 


I notched endT 


leh 


17] 

16] 

15] 

14l 


11 ] 

10 ]^ 


+5Vdc 

•Async Ready Enable 
■Status 1 
■Status 0 
No Connection 
\ 3 UPerlpheral Clock 
2P Reset 
■Reset In 
Clock 


Source: 


Intel Microprocessor, Vol. 1, pages 3*169 through 3-172 
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8.72. 8237 (DMA CONTROLLER) PINOUTS 


Note: 

Source: 
See Also: 


40-Pln DIP Packaging 


•I/O Read [ 1 
-I/O Write [ 2 
-Memory Read [ 3 
-Memory Write [ 4 
[5 

Ready [6 
Hold Acknowledge [ 7 
Address Strobe [ 8 
Address Enable [ 9 
Hold Request [ 1 
-Chip Select [ 1 
Clock [ 1 
Reset [ 13 
DMA Acknowledge 2 [ 1 • 
DMA Acknowledge 3 [ 15 
DMA Request 3 [ 1 
DMA Request 2 [ 1 
DMA Request 1 [ 1 
DMA Request 0 [ 1 
Ground [ 2 


0 ^Address Bus 7 
9 ']Address Bus 6 
8 ^Address Bus S 
7 ^Address Bus 4 
6 ]-End o/Process 
35 ] Address Bus 3 
34 ] Address Bus 2 
33 ] Address Bus 1 
32 ] Address Bus 0 
II '\*5Vdc 
30'] Data Bus 0 
29] Data Bus 1 

6] Data Bus 2 

7] DataBus3 
6]DataBus4 

5 ] DMA Acknowledge 0 
4 ] DMA Acknowledge 1 
3 ]Data Bus 5 
2]DataBus6 
21 ]DataBus7 


Available as 8237A (3MHz), 8237A-4 (4MHz), 

8237A-5 (5MHz). and CHMOS 82C37A-5 (5MHz). 

Intel Peripheral Components, pages 3-33 through 3*36 

7.067. PS/2 Model 50/60/70/80 DMA I/O Address Map 
7.068. PS/2 DMA Registers 
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8.73. 8250 (SERIAL INTERFACE CONTROLLER) PINOUTS 

40-Pln DIP Packaging 


Data Bus 0 [ 1 
Data Bust [2 
Data Bus 2 [3 
Data Bus 3 [ 4 
Data Bus 4 [ 5 
Data Bus 5 [ 6 
Data Bus 3 [ 7 
Data Bus7[6 
RCLK [ 9 
Serial In [ 10 
Serial Out I 
Chip Select 0 I ^2 
Chip Select 1 [ 13 
•Chip Select 2 [ 14 
^BaudOut[^5 
Crystal 1 [ 16 
Crystal 2 [ 
•Data Out Strobe [ 
Data Out Strobe [ 
Ground [ 


I notched endT 


AO^+SVdc 

39 "^-Rlng Indicator 

38]-RLSD 

37 ]-Data Set Ready 

36']-Clear to Send 

35'] MR 

3A]-Out1 

33 ]-Data Terminal Ready 

32]-Ready to Send 

31 ]-Out2 

30 ] Interrupt 

29 ]No Connection 

28 ] Address 0 

27 ] Address 1 

26 ] Address 2 

25 ]-Address Select 

24]CSOut 

23 ]DDIS 

22 ]Data In Strobe 

21 ]-Data In Strobe 


Source: The IBM PC from the Inside Out (Addison Wesley), page 365 

See Also: 7.110. 8250 I/O Port Usage (Registers) 

7.111. 8253 I/O Port Usage (Registers) 
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8.74. 8253 (PROGRAMMABLE INTERVAL CONTROLLER) PINOUTS 


Data Bus 7 
Data Bus 6 
Data Bus 5 
Data Bus 4 
Data Bus 3 [ 
Data Bus 2 {_ 
Data Bus 1 [ 
Data Bus 0 [ 
Clock 0 
OutO 
Gate 0 p 
Ground 


I notched end I 


[3 

4 

5 

6 

7 

8 
[|9 
[10 
[11 
[12 


24 

23] 

22 ] 

21 ] 


^■•■SVdc 
■Write 
■Read 
■Chip Select 
!0 ^Address Bus 
9 ]^dc/res5 Sus 
\6'\Clock2 
7]Out2 
6]Gate2 
5]Clock1 
4] Gate 1 
3]Out1 


1 

0 


Note: Available as 8253. 8253-5, 82C54 (8MHz), 8254-2 (10MHz), and 8254-5 (5Mhz). 


Source: Intel Peripheral Components, pages 3-51 and 3-83 
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).75. 8255 (PARALLEL INTERFACE CONTROLLER) PINOUTS 

I notched end I 


PortAbll3[ 1 
PortAM2[2 
PortAMl[3 
PortAMOlA 
■Read [ 5 
•Chip Select [ 6 
Ground [ 7 
Port Address 1 [ 8 
Port Address 0 [ 9 
Porte bit 7 
PortCbIte [ 1 
PortCbltslt 
PortCbItA [ 13 
Port C bit 0 [ 14 
Porte bit 1 [ 15 
PortCblt2[t6 
Porte bit 3 [ 1 
PortBbItoit 
PortBbItl [ 1 
PortBbit2 i2 


o'iPortAbItA 
QiPortAbItS 
a^PortAblte 
7'}PortAblt7 
6']-Wrlte 
s'} Reset 
34] Date Bus 0 
3] Date Bus 1 
2] Date Bus ^ 
1 ]Date Bus 3 
O] Date Bus 4 
29]DateBus5 
28]DateBus6 
27] Date Bus 7 
26 ]-h5Vdc 
25]PortBblt7 
24 ]PortB bit 6 
23]PortBblt5 
22 ]PortBblt4 
21 ']PortBblt3 


Source: 
See Also: 


Available as 8255A or CHMOS 82C55A. 

Intel Peripheral Components, pages 3-100 and 3-124 
7.112. 8253 Control Word Byte 
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8.76. 8259 (PROGRAMMABLE INTERRUPT CONTROLLER) PINOUTS 


Note: 
Source: 
See Also: 


■Chip Select [ 1 
-Write [ 2 
■Read [ 
Data Bus 7 [ 
Data Bus 6 [ 
Data Bus 5 [ 6 
Data Bus 4 I? 
Data Bus 3 [ 
Data Bus 2 [ 9 
Data Bus r [ 10 
Data Bus 0 [ 11 
Cascade Line 0 [ 
Cascade Line 1 [ 

Ground [ 14 



'\+5Vdc 

] AO Address Une 
26 "]-Interrupt Acknowledge 
25 ] Interrupt Request 7 
24 ] Interrupt Request 6 
23 ] Interrupt Request 5 
22 ] Interrupt Request 4 
] Interrupt Request 3 
] Interrupt Request 2 
19 ] Interrupt Request 1 
16 ] Interrupt Request 0 
^7 ^Interrupt 

16 ] -Slave ProgramZ-Enable Buffer 
tS'lCascade Line 2 


Available as e259A. 8259A-2, and CHMOS e2C59A-2. 

Intel Peripheral Components, pages 3-171 through 3-172 and 3-195 through 3-196 
7.005. PC Interrupt Usage Summary 


8.77. 82C288 (BUS CONTROLLER) PINOUTS 

20-Pln DIP Packaging 


-Ready [ 1 
Clock I 2 
-Status Input 1 [ 3 
Master Cascade Enable [ 4 
Address Latch Enable [ 
Multibus Mode Select [ 
Command Delay [ 
■Memory Read Command [ 8 
■Memory Write Command [ 9 
Ground [ 10 



20]+5V'cfc 
19 ]-Stefus/npu/0 
18 ] Memory/-IO Select 
17 ]Dafa TransmltZ-Recelve 
^6']Data Enable 
^5']■Address Enable 
14 ] Command Enable Latched 
^3'] Interrupt Ack. 

12 ] -I/O Read Command 
^^']■l/0 Write Command 


Source: 


Available as 8288 and 82C88. 

Intel Microprocessors, Vol. 1, pages 3-149 through 3-152 
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8.78. MCI 46818 (AT CLOCK CONTROLLER) PINOUTS 


Note: 
Source: 
See Also: 


24-Pln DIP Packaging 


Oscillator 1 
Oscillator 2 
Address/Data 0 
Address/Data 1 
Address/Data 2 
Address/Data 3 
Address/Data 4 
Address/Data 5 
Address/Data 6 
Address/Data 7 
Ground 


Only pins used In IBM AT are shown. 

IBM PC/AT Technical Reference, page 1-93 

7.094. AT Real Time Clock RAM Configuration Usage 

7.095. AT Real Time Clock Status Register A 

7.096. AT Real Time Clock Status Register B 

7.097. AT Real Time Clock Status Register C 

7.098. AT Real Time Clock Status Register D 

7.099. AT CMOS RAM Configuration Diagnostic Status Byte 

7.100. AT CMOS RAM Configuration Diskette Drive Type Byte 

7.101. AT CMOS RAM Configuration Fixed Drive Type Byte 

7.102. AT CMOS RAM Configuration Equipment B^e 



+5Vdc 

SOW (no connection on IBM AT) 

:2h P5 

!1 ] Clock Out (no connection on IBM A T) 
lo\\CKFS 

■Interrupt Request 
-Reset 

7"] Data Select 

6 ] 

5\]Read/-Wrlte 
\ Address Select 
■Chip Enable 
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8.79. PD765 (FLOPPY DISK CONTROLLER) PINOUTS 


Note: 

Source: 


40-Pln DIP Packaging 


Raset [ 1 
-Read [ 2 
-Write [ 3 
-Chip Select [ 4 
>to[5 
Data Bus 0 [ 6 
Data Bust [7 
Data Bus 2 [ 8 
Data Bus 3 [ 9 
Data Bus4[^ 
Data Bus sit 
Data Bus 6 [ 1 
Data Bus 7lt 
DMA Request [ 1 
-DMA Acknowledge [ 15 

rc[ 16 

Index it7 
Interrupt [ 18 
Clock it9 


0 ] 

9]See/c 
38 ]LC/DIR 
37']FR/Step 

36 ] HDL (not connected on IBM) 

35 ] Ready (tied to +5Vdc on IBM) 

34]lVP/7S 

33]PLr/rflO 

22'\PS0 (Early) 

31 ]PS1 (Late) 

30 ] WDA 

29 ] C/SI (not connected on IBM) 
28 ] USO (not connected on IBM) 
27 ]Head Select 
26 ]MFp (not connected on IBM) 
25 ]Wrlte Enable 
24 ] VFO Sync 

23 ] RDD (Standard Data/Clock) 
22 ]RDW(Data Window) 

21 ]WCK 


Only pins used in IBM floppy diskette adapters are shown. 


IBM PC/XT Technical Reference, pages D-46 through D-47 
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9-Pin Serial Port Connector (AT) 8-3 
15-Pin Video Connectors (PS/2) 8-7 
25-Pin Serial Port Connector (PC and XT) 8-3 

83- Key Keyboard Numbers and Scan Codes (PC) 7-14 

84- Key Keyboard Numbers and Scan Codes (AT) 7-16 
101/102-Key Keyboard Numbers and Scan Codes (AT) 7-18 
3167 (WEITEK Coprocessor) Pinouts 8-46 

4167 (WEITEK Coprocessor) Pinouts 8-47 
6845 (Video Controller) 

Pinouts 8-49 

Port and Select Factors 7-103 
Registers 7-102 

8086 Family 

CPU Chip Versions 7-97 
Data Formats 1-14 
Instruction Set Summary 7-89 
Memory Addressing Modes 7-89 
Register Summary 7-96 

8087 Family 

Chip Versions 7-100 
Instruction Set Summary 7-97 
Register Summary 7-100 

8087 Pinouts 8-41 

8088 and 8086 Pinouts 8-34 

8237 (DMA Controller) Pinouts 8-50 
8250 (Serial Interface Controller) 

I/O Port Usage (Registers) 7-101 
Pinouts 8-51 

8253 (Programmable Interval Controller) 

Command Register Byte 7-102 
Control Word Byte 7-101 
I/O Port Usage (Registers) 7-101 
Pinouts 8-52 

8255 (Parallel Interface Controller) Pinouts 8-53 
8259 (Programmable Interrupt Controller) Pinouts 8-54 
8514/A (Video Adapter) 

Command Register 7-54 
I/O Port Usage 7-53 
Status Register 7-53 

80286 Pinouts 8-36 

80287 (Coprocessor) Pinouts 8-42 
80386 Pinouts 8-38 

80386 SX Pinouts 8-39 

80387 (Coprocessor) Pinouts 8-44 
80387 SX (Coprocessor) Pinouts 8-45 
80486 Pinouts (i486) 8-40 

82C284 (Clock Generator) Pinouts 8-49 
82C288 (Bus Controller) Pinouts 8-54 

A 

Absolute Disk Read (INT 2FH. AL=08H) 5-34 
Absolute Disk Read (INT 25H) 5-8 
Absolute Disk Write (INT 2FH. AL=09H) 5-34 
Absolute Disk Write (INT 26H) 5-8 
Acceleration Curves, Mouse (INT 33H) 5-69 
ACCELERATORS Resource Script Definitions 6-31 
Adapter ROM Layout 4-14 
Add File to Queue (INT 2FH, AX=0101H) 5-11 
Add-On Card Size 
AT 8-25 
PC and XT 8-25 


Allocate Alternate Map Register Set (INT 67H, AX=5B03H) 

5-94 

Allocate DMA Register Set (INT 67H, AX=5B05H) 5-95 

Allocate Handle and Raw Pages (INT 67H, AX=5A01H) 5-92 

Allocate Handle and Standard Pages (INT 67H, AX=5A00H) 5-92 

Allocate Memory (INT 21H, AH=48H) 3-81 

Allocate Pages (INT 67H, AH=43H) 5-72 

Allocate Switcher ID (INT 2FH, AX=4B03H) 5-20 

Allowable Characters in Filenames 2-38 

Alpha Mode AUX Char Gen Table 4-34 

Alternate Disk Reset (INT 13H, AH=0DH) 4-45 

Alternate Select (INT lOH, AH=12H) 4-26 

ANSI 

Character Codes, Extended 6-12 
Control Strings 2-15 
Display Attribute Strings 2-16 
API Task Swapper Patch 5-124 
ARENA Structure (DOS Memory Control Blocks) 3-122 
ASCU 

Character Set 1-19 
Control Codes 1-18 
IBM Character Set 1 -20 
and International Sort Ordering 1-28 
Asynchronous Adapter 

Adapter I/O Port Usage 7-71 
Divisor Latch Register 7-72 
Interrupt Enable Register 7-73 
Interrupt Identification Register 7-72 
Line Control Register 7-71 
Line Status Register 7-72 
Modem Control Register 7-73 
Modem Status Register 7-73 
AT Battery Connector J21 8-16 
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AUX Char Gen Table 
Alpha Mode 4-34 
Graphics Mode 4-34 

Auxiliary Input (INT 21H, AH=03H) 3-19 
Auxiliary Output (INT 21H, AH=04H) 3-19 

B 

BASIC Loader (INT 18H) 4-86 
Battery Connector J21 (AT) 8-16 
Binary 

Coded Decimal Number Format 1-17 
Number Conversions 1-7 
Raster Operation Codes (ROP2) 6-157 
to Signed Decimal Number Conversion 1 -8 
BIOS 

Beep Codes, Phoenix 4-13 
Data Area Layout, Extended 4-11 
Error Code 4-12 
Interrupts. 4-1-4-92 
Memory Usage Summary 4-8 
Services Summary 4-5 
BITMAP 

Single-line Resource Statements 6-27 
Structure Format 6-80 

BITMAPCOREHEADER Structure Format 6-81 
BITMAPCOREINFO Structure Format 6-81 
BITMAPFILEHEADER Structure Format 6-81 
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BITMAPINFOHEADER Structure Format 6-82 

BITMAPINFO Structure Format 6-82 

BOOTSECTOR Structure 3-113 

Bootstrap Loader (INT 19H) 4-86 

Buffered Keyboard Input (INT 21H. AH=0AH) 3-23 

BUILDBPBREQUEST Structure 3-133 

Build NoUfication Chain (INT 2FH. AX=4B01H) 5-19 

Bus Controller (82C288) Pinouts 8-54 

Buses 8-25-8-32 
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Cancel All Files in Print Queue (INT 2FH, AX=0103H) 5-12 
Cassette Motor OFF (obsolete) (INT 15H. AH=01H) 4-60 
Cassette Motor ON (obsolete) (INT I5H. AH=00H) 4-59 
Cassette Read Data Blocks (obsolete) (INT 15H, AH=02H) 4-60 
Cassette Write Data Blocks (obsolete) (INT 15H, AH=03H) 4-61 
CD-ROM 

Directory Format 
High Sierra 5-38 
ISO-9660 5-39 

Drive Error Codes (INT2FH) 5-38 
Extension Functions Summary (INT 2FH) 5-30 
FuncUons (INT 2FH) 5-30-5-39 
CD-ROM Drive Check (INT 2FH, AL=0BH) 5-35 
CGA (Color Graphics Adapter) 

Character Attributes 7-31 
Character Box 7-31 
Composite Video Connector 8-6 
yo Port Usage 7-32 
Light Pen Connector 8-8 
Memory Map 7-29 
RF Modulator Connector 8-8 
RGB Connector 8-5 

Chain Order and Reserved Device Names 3-143 
Change Current Directory (INT 21H, AH=3BH) 3-50 
Character Generator (INT lOH, AH=1 IH) 4-25 
(Tharacter I/O Functions Summary (INT21H) 3-13 
Check Device Input Sutus (INT 21H. AX=4406H) 3-61 
Check Device Output Status (INT 21H. AX=4407H) 3-62 
C:heck Keyboard Status (INT 21H, AH=0BH) 3-23 
Chip Pinouts 8-34-8-56 

CLIENTCREATESTRUCTT Structure Format 6-82 
Clipboard 

Formats and Clipboard File Format 6-19 
Messages 6-101 
Clock 

ControUer Pinouts (MCI46818. AT) 8-55 
Device Table Layout 3-143 
Generator (82C284) Pinouts 8-49 
Close Device (INT 15H, AH=81H) 4-64 
Close File with FCB (INT 21H, AH=10H) 3-26 
Close File with Handle (INT 21H, AH=3EH) 3-52 
CMOS RAM Configuration (AT) 

Diagnostic Status Byte 7-88 
Diskette Drive Type Byte 7-88 
Equipment Byte 7-88 
Fixed Drive Type Byte 7-88 
CMOS RAM Data Area Layout 4-11 
Code-Page 

Assignments 3-129 
Parameter Blocks, Select/Quety 3-129 
Code Pages. See Font File 
CODEPAGE Structure 3-130 
Color Graphics Adapter. See CGA 
COLORREF and RGB Structure Format 6-93 
Color Values and Palette (INT lOH) 4-22 
COM 

Program Layout 2-30 
versus EXE File Differences 2-31 
Command Summary (DOS) 2-3 


Commit FUe (INT 21H, AH=68H) 3-111 
COMPAREITEMSTRUCT Structure Format 6-83 
COM Port Parameter Byte (INT 14H) 4-55 
COMSTAT Structure Format 6-83 
Conditional Off (INT 33H. AX=10H) 5-49 
CONFIG.SYS Comnuuids and Default Settings 2-13 
Connectors 8-3-8-24 
Control 

Codes. ASCU1.18 
Messages 6-102 

ControUer Drive Diagnostic (INT 13H, AH=13H) 4-48 

Controller Internal Diagnostic (INT 13H, AH=14H) 4-49 

Controller RAM Diagnostic (INT 13H, AH=12H) 4-48 

Convert ASCUZ String (INT 21H. AX=6522H) 3-109 

Convert Character (INT 21H. AX=6520H) 3-108 

Convert String (INT 21H. AX=6521H) 3-109 

Coprocessors (Math) 8-41-8-47 

Counter Registers (PS/2) 7-68 

Country Codes 3-128 

COUNTRYINFO Structure 3-130 

CPENTRYHEADER Structure 3-131 

CPLIST Structure 3-131 

CPPREPARE Structure 3-131 

CPU Chips 7-89-7-97 

Create Directory (INT 21H. AH=39H) 3-49 

Create File with FCB (INT 21H, AH=16H) 3-30 

Create File with Handle (INT 21H, AH=3CH) 3-51 

Create New File (INT 21H. AH=5BH) 3-96 

Create New Program Segment Prefix (INT 21H, AH=26H) 3-37 

CREATESTRUCT Structure Format 6-83 

Create Temporary File (INT 21H, AH=5AH) 3-95 

CURSOR (Single-line Resource Statements) 6-27 

Cursor Resource File Format 6-25 

D 

Data Formats 1-13-1-25 

Data Types Used in Windows Argument Names 6-38 
Date/Time Formats 2-25 
DCB Structure Format 6-84 
DDE 

Messages 6-109 
Protocol 6-17 

DeaUocate Alternate Map Register Set (INT 67H, AX=5B04H) 
5-95 

Deallocate DMA Register Set GNT 67H, AX=5B08H) 5-97 
DeaUocate Initial System Pages (INT 67H, AX=6A06H) 5-104 
DeaUocate pages (INT 67H. AH=45H) 5-73 
DEBUG Command Summary 2-18 
Decimal 

to Binary Number Conversion 1-11 
to Hexadecimal Number Conversion 1-12 
to Octal Number Conversion 1-12 
Delete File (INT 21H, AH=41H) 3-54 
Delete File with FCB (INT 21H. AH=13H) 3-28 
DELETEITEMSTRUCrr Structure Format 6-84 
Delete Network Connection (INT 21H, AX=5F04H) 3-102 
Detect Switcher aNT 2FH. AX=4B02H) 5-20 
Development Tools Command Syntax 6-163 
Device 

Attribute Codes 3-134 
Data Word 3-135 
Driver 

Functions, Structures, and Supporting Tables 
3-133-3-143 
Parameters 2-17 

Names and Chain Order, Reserved 3-143 
Request Header Status Field and Error Codes 3-142 
Device Busy (INT 15H. AH=90H) 4-69 
Device Driver InitCaU (INT 15H. AX=C207H) 4-76 
DEVICEHEADER Structure 3-133 



Appendix B: Index 


DEVICEPARAMS Structure 3-114 
DEVMODE Structure Format 6-85 

Diablo 630/Qume Sprint II Printer Control Codes Summary 7-78 
Diagnostic and Fatal Error Codes 6-153 
Dialog Box Control Definitions 6-29 
DIALOG Resource Script Definitions 6-28 
Digit Positions in Common Bases 1-27 
Direct Console Input (lOT 21H, AH=07H) 3-21 
Direct Console I/O (INT 21H, AH=06H) 3-20 
Directory 
Entries 2-24 

Management Functions Summary (INT21H) 3-12 
DIRENTRY Structure 3-115 

Disable DMA on Alternate Map Register Set (INT 67H, 
AX=5B07H) 5-96 

Disable EMM Operating System Functions (INT 67H, AX=5D01H) 
5-98 

Disable Mouse Driver (INT 33H. AX=1FH) 5-56 
Disk 

Boot Record Layout 2-27 
Controller, XT Fixed Disk 
Command Summary 7-59 
Connector J1 8-9 
Connectors J2 and J3 8-9 
Device Control Block 7-61 
Error Codes 7-62 
Port Usage 7-61 
Sense Bytes 7-62 
Status Register 7-62 
Controllers 7-54-7-64 
Functions (INT 13H) 4-36-4-53 
ID Bytes 2-26 
Partition Table Layout 2-27 
System Status Byte Layout (INT 13H) 4-37 
Diskette Change Line Status (INT 13H, AH=16H) 4-50 
Diskette Controller (PC and XT). See Floppy Disk Controller 
(PC and XT) 

Diskette Format Summary 2-29 
Display 

Codes (INT lOH) 4-28 
Context Default Settings 6-156 
Modes (INT lOH) 4-16 
Display Character (INT 21H, AH=02H) 3-18 
Display String (INT 21H. AH=09H) 3-22 
DLGTEMPLATE Structure Format 6-86 
DMA 

Controller (8237) Pinouts 8-50 
Registers (PS/2) 7-67 

Does Device Use Removable Media (INT 21H. AX=4408H) 3-62 
DOS 

Commands 2-3-2-11 
Command Summary 2-3 
Command Utilities 2-11-2-17 
Disk Layouts 2-24-2-29 
Extended Error Messages 2-10 
File Layouts 2-30-2-34 
Functions. 3-1-3-143 
Interrupt Usage by DOS Version 5-6 
Memory Usage 2-37 
Parse ^or Messages 2-11 
Register Use 3-16 
UuUues 2-18-2-23 
DOSSHELL 

Program Special Key Assignments 2-23 
Program Startup Options 2-22 
DPB Structure 3-115 
DRAM Chip Families 7-104 
DRAWITEMSTRUCT Structure Format 6-86 
Drive Management Functions Summary (INT21H) 3-12 


Duplicate File Handle (INT 21H. AH=45H) 3-79 
Dynamic DaU Exchange Protocol 6-17 

E 

EBCDIC Character Set I -25 
Editing DOS Command Lines 2-11 
EDLIN Command Summary 2-20 
EGA (Enhanced Graphics Adapter) 

Character Attributes 7-36 
Character Box 7-36 

Feature Connector/VGA Auxiliary Connector 8-7 
I/O Port Usage 7-37 
Memory Map 7-32 
RGB Connector 8-6 

EISA (Enhanced Industry Standard Architecture) 

Expansion Card Size 8-26 
I/O Channel (System Bus) Pinouts 8-29 
EMS Functions 5-70-5-104 

Enable/Disable Pointing Device (INT I5H, AX=C200H) 4-72 
Enable DMA on Alternate Map Register Set (INT 67H, 
AX=5B06H) 5-96 

Enable EMM Operating System Functions (INT 67H. AX=5D00H) 
5-98 

Enable Mouse Driver (INT 33H, AX=20H) 5-57 
End Code-Page Prepare (INT 21H, AX=440CH, Minor 
Code=4DH) 3-67 

End Program (INT 21H, AH=4CH) 3-86 
Enhanced Graphics Adapter. See EGA 
Enhanced Small Device Interface. See ESDI 
Enumerate Video Modes (INT 33H. AX=29H) 5-62 
Environment Blocks 3-127 
Epson Printer Control Codes Summary 7-79 
Error Codes 

CD-ROM Drive aNT 2FH) 5-38 
INT24H 5-7 
INT25Hand26H 5-9 
INT2FH 5-27 

ERROR Structure and Error Code Values 3-123 
ESDI (Enhanced Small Device Interface) 

20-Pin Connector 8-15 
34-Pin Connector 8-14 
Event Wait GNT 15H. AH=83H) 4-65 
Exchange Memory Regions (INT 67H. AX=5701H) 5-89 
EXECSTATE Structure 3-125 
EXE File Header 2-30 
Exit Codes Returned by DOS Commands 2-9 
Expanded Memory Manager 
Error Codes (INT67H) 5-104 
Functions Summary (INT 67H) 5-70 
Expanded Memory Specification Functions (EMS) 5-70-5-104 
Extended 

ANSI Character Codes 6-12 
BIOS Data Area Layout 4-11 
Error Message (DOS) 2-10 
Functions (INT 15H) 4-59-4-77 
Graphics Array. See XGA 
Memory 

Functions 5-105-5-114 
Specification Functions. See XMS 
Extended Commands (INT 15H, AX=C206H) 4-75 
EXTENDEDFCB Structure 3-116 
Extended Init (INT 14H, AH=04H) 4-57 
Extended Keyboard Flags Byte (INT 16H) 4-83 
Extended Keyboard Read (INT 16H, AH=10H) 4-82 
Extended Keystroke Status (INT 16H, AH=1 IH) 4-82 
Extended Open/Create (INT 21H, AH=6CH) 3-112 
Extended Shift Status (INT 16H, AH=12H) 4-83 
EXTHEADER Structure 3-116 
EXTTEXTMETRIC Structure Format 6-87 
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F 

FARCALL AX=DEOCH - VCPI Swtich from Protected Mode 
toV86Mode 5-123 

FARCALL AX=DE03H - VCPI Protected Mode Get Number 
of Free 4K Pages 5-121 

FARCALL AX=DE04H - VCPI Protected Mode Allocate a 
4KPage 5-121 

FARCALL AX=DE05H - VCPI Protected Mode Free a 4K Pg. 5-122 
FAT Layouts 2-26 
FCB Error Codes 3-120 

FCB-Oriented Functions Summary (1NT21H) 3-9 
FCB Structure 
Opened 3-116 
Unopened 3-117 

FDC Disk Program Control Registers (PC and XT) 7-58 
File 

Attribute Byte 2-24 

System Structures and Supporting Tables 3-113-3-122 
Types (Extensions) 2-34 
FILECHARTABLE Structure 3-131 
RLEINFO Structure 3-117 
Filename Separator Characters 2-38 
File-Sharing Functions Summary (INT21H) 3-12 
Find First File (INT 21H. AH=4EH) 3-87 
Find First File with FCB (INT21H. AH=11H) 3-26 
Find Next File (INT 21H. AH=4FH) 3-88 
Find Next File with FCB (INT 21H. AH=12H) 3-27 
Fixed Disk 

Drive Types (AT) 7-63 
Format Summary (IBM) 2-29 
Floppy Disk 

Controller (PC and XT) 

Command Summary 7-54 
External Connector 8-9 
Internal Connector 8-8 
Pinouts (PD765) 8-56 
Status Register 0 7-57 
Status Register 1 7-57 
Status Register 2 7-58 
Status Register 3 7-58 
Format Summary 2-29 

Rush Buffer, Read Keyboard (INT 21H, AH=0CH) 3-24 
FLUSHREQUEST Structure 3-136 
FONT (Single-line Resource Statements) 6-27 
FONTDATAHEADER Structure 3-132 
Font File (Code Page) 

Format 6-18 
Layout 2-31 

FONTHLEHEADER Structure 3-132 
FONTINFOHEADER Structure 3-132 
Force Duplicate File Handle (INT 21H, AH=46H) 3-80 
Format Cylinder (INT 13H. AH=05H) 4-40 
Format Cylinder ^t Bad Sector Flags (INT 13H, AH=06H) 4-41 
Format Drive Starting at Cylinder (INT 13H, AH=07H) 4-42 
Format Periodic Interrupt (INT 15H, AH=0FH) 4-61 
Format Track on Logic^ Drive (INT 21H, AX=440DH, Minor 
Code=42H) 3-72 

Format Unit (INT 13H. AH=1AH) 4-53 
Format Unit Modifier Bits (INT 13H) 4-53 
Free Allocated Memory (INT 21H, AH=49H) 3-82 
Free Switcher ID (INT 2FH, AX=4B04H) 5-21 
Functions by DOS Version Summary (INT21H) 3-6 
FVBLOCK Structure 3-118 

G 

Game Adapter 

AB Joystick Data Byte 7-74 
ABCD Paddle Data Byte 7-74 
Connector 8-23 
I/O Port Usage 7-73 


GDI Information Index Data 6-162 
Get Abstract Filename (INT 2FH, AL=03H) 5-32 
Get Active Advanced Functions (INT 33H, AX=38H) 5-66 
Get Addresses of Mappable Pages (INT 67H, AX=5800H) 5-90 
Get All Handle Names (INT 67H. AX=5400H) 5-84 
Get AllocaUon Strategy (INT 21H. AX=5800H) 3-92 
Get Alternate Map Registers (INT 67H. AX=5B00H) 5-93 
Get ANSI.SYS Installed State (INT 2FH. AX=1A00H) 5-17 
Get APPEND.EXE Directory List Address (INT 2FH, AX=B704H) 5- 
25 

Get APPEND.EXE Installed State (INT 2FH. AX=B700H) 5-24 
Get APPEND.EXE Modes Flag (INT 2FH, AX=B706H) 5-26 
Get APPEND.EXE Version (INT 2FH, AX=B702H) 5-25 
Get ASSIGN.COM Installed State (INT 2FH, AX=0600H) 5-14 
Get Assign-List Entry (INT 21H, AX=5F02H) 3-101 
Get Attribute Capability (INT 67H. AX=5202H) 5-83 
Get Bibliographic Filename (INT 2FH, AL=04H) 5-33 
Get Button Press Information (INT 33H, AX=05H) 5-43 
Get Button Release Information (INT 33H, AX=06H) 5-44 
Get Button Status and Mouse Position (INT 33H, AX=03H) 5-42 
Get CD-ROM Drive List (INT 2FH. AL=01H) 5-31 
Get CD-ROM Extensions Version (INT 2FH, AL=0CH) 5-35 
Get CD-ROM Units (INT 2FH. AL=0DH) 5-36 
Get Child-Program Return Value (INT 21H. AH=4DH) 3-86 
Get Collate Sequence Table (INT 21H. AX=6506H) 3-107 
Get Copyright Filename (INT 2FH, AL=02H) 5-32 
Get Country Data (INT 21H. AH=38H) 3-47 
Get CRT Page Number (INT 33H. AX=1EH) 5-56 
Get Ctrl+C Check Flag (INT 21H, AX=3300H) 3-44 
Get Current Directory (INT 21H. AH=47H) 3-80 
Get Current Display Mode (INT lOH, AH=0FH) 4-24 
Get Current Drive (INT 21H. AH=19H) 3-31 
Get Cursor Hotspot (INT 33H, AX=30H) 5-62 
Get Date (INT21H, AH=2AH) 3-39 
Get Default DPB (INT 21H. AH=1FH) 3-33 
Get Default Drive Data (INT 21H. AH=1BH) 3-32 
Get Device Dau (INT21H. AX=4400H) 3-58 
Get Device Parameters (INT 21H, AX=440DH, Minor 
Code=60H) 3-74 

Get Directory Entry (INT 2FH, AL=0FH) 5-37 
Get Disk Free Space (INT 21H. AH=36H) 3-47 
Get Disk System Status (INT 13H. AH=01H) 4-37 
Get Disk Transfer Address (INT 21H, AH=2FH) 3-42 
Get Display Mode (INT 21H. AX=440CH. Minor Code=7FH) 3-70 
Get DOSKEY.COM Installed State (INT 2FH, AX=4800H) 5-18 
Get Double-Byte Character Set (DMT 21H, AX=6507H) 3-108 
Get DPB (INT21H,AH=32H) 3-43 
Get Drive Data (DMT 21H, AH=1CH) 3-33 
Get Driver Version, Mouse Type, and IRQ Number (INT 33H, 
AX=24H) 5-59 

Get EMM Version (DMT 67H, AH=46H) 5-74 

Get Equipment List Service (DMT 1IH) 4-35 

Get Extended Country Information (INT 21H, AX=6501H) 3-104 

Get Extended Error (INT 21H, AH=59H) 3-94 

Get Extended Memory Size (DMT 15H. AH=88H) 4-67 

Get File Attributes (INT 21H, AX=4300H) 3-56 

Get File Date and Time (INT 21H, AX=5700H) 3-90 

Get Filename Character Table (INT 21H, AX=6505H) 3-106 

Get Filename Uppercase Table (DMT 21H. AX=6504H) 3-106 

Get File Size (DMT21H, AH=23H) 3-35 

Get General Driver Information (DMT 33H, AX=25H) 5-60 

Get Global Code Page (DMT 21H, AX=6601H) 3-110 

Get GRAFTABL.COM Installed State (DMT 2FH, AX=B000H) 5-24 

Get Handle Attribute (INT 67H, AX=5200H) 5-82 

Get Handle Count (INT 67H, AH=4BH) 5-75 

Get Handle Name (DMT 67H. AX=5300H) 5-83 

Get Hardware ConfiguraUon (DMT 67H, AX=5900H) 5-91 

Get HIMEM.SYS Entry-Point Address (DMT 2FH. AX=4301H) 5-18 

Get HIMEM.SYS Installed State (INT 2FH, AX=4300H) 5-17 

Get InDOS Flag Address (DMT21H, AH=34H) 3-46 
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Get Interrupt Vector (INT 21H, AH=35H) 3-46 
Get Iteration Count (INT 21H, AX=44(XrH, Minor Code=65H) 
3-68 

Get KEYB.COM Country Rag (INT 2FH. AX=AD83H) 5-23 
Get KEYB.COM Version Number (INT 2FH. AX=AD80H) 5-22 
Get Language Number (INT 33H, AX=23H) 5-59 
Get Lead Byte Table (INT 21H, AH=63H) 3-104 
Get Logical Drive Map (INT 21H, AX=440EH) 3-77 
Get Machine Name (INT 21H. AX=5E00H) 3-98 
Get Map Size (INT 67H, AX=6A03H) 5-102 
Get Maximum Virtu&I Coordinates (INT 33H, AX=26H) 5-60 
Get Media ID (INT 21H. AX=440DH. Minor Code=66H) 3-76 
Get Memory Size Service (INT 12H) 4-36 
Get Minimum/Maximum Virtual Coordinates (INT 33H, 
AX=37H) 5-65 

Get Mouse Driver State Storage Requirements (INT 33H, 
AX=15H) 5-51 

Get MOUSE.INI LocaUon (INT 33H, AX=40H) 5-67 
Get Mouse Sensitivity (INT 33H, AX=1BH) 5-54 
Get MS-DOS Version (INT 21H, AX=3306H) 3-45 
Get Network Installed State (INT 2FH, AX=1 lOOH) 5-15 
Get NLSFUNC.EXE Installed State (INT 2FH, AX=1400H) 5-16 
Get Number of CD-ROM Drives (INT 2FH. AL=00H) 5-31 
Get Number of Mappable Pages (INT 67H, AX=5801H) 5-90 
Get Number of Raw Pages (INT 67H. AX=5901H) 5-91 
Get or Set Volume Descriptor Preference (INT 2FH, AL=0EH) 
5-36 

Get Page Count (INT 67H. AH=42H) 5-72 
Get Page Count for Handle (INT 67H, AH=4CH) 5-76 
Get Page Counts for All Handles (INT 67H. AH=4DH) 5-76 
Get Page Frame Address (INT 67H, AH=41H) 5-71 
Get Page Map (INT 67H, AX=4E00H) 5-77 
Get Page Map Array Size (INT 67H, AX=4E03H) 5-78 
Get Physical Window Array (INT 67H, AH=60H) 5-99 
Get Printer Device (INT 2FH, AX=0106H) 5-14 
Get Printer Setup (INT 21H, AX=5E03H) 3-100 
GetPRINT.EXE Installed State (INT 2FH. AX=0100H) 5-11 
Get PSP Address (INT 21H, AH=51H) 3-89 
Get PSP Address (INT 21H, AH=62H) 3-103 
Get Screen/Cursor Masks and Mickey Counts (INT 33H, 
AX=27H) 5-61 

Get SHARE.EXE Installed State (INT 2FH, AX=1000H) 5-15 
Get Size of Alternate Map Register Save Area (INT 67H, 
AX=5B02H) 5-94 

Get Size of Partial Page Map Information (INT 67H, AX=4F02H) 
5-80 

Get Stack Space for Map Page and Call (INT 67H. AX=5602H) 
5-87 

Get Startup Drive (INT 21H, AX=3305H) 3-45 

Get Status (INT 67H. AH=40H) 5-71 

Get Switch Settings (INT 33H, AX=39H) 5-66 

Get System Map (INT 67H, AX=6A00H) 5-101 

Get System Physical Window Array (INT 67H. AH=68H) 5-100 

Get Time (INT 21H, AH=2CH) 3-40 

Get Total Handles (INT 67H, AX=5402H) 5-85 

Get Uppercase Table (INT 21H, AX=6502H) 3-105 

Get Upper Memory Link (INT 21H. AX=5802H) 3-93 

Get User Alternate Interrupt Address (INT 33H, AX=19H) 5-53 

Get Verify State (INT 21H, AH=54H) 3-89 

Get Version Number (INT 21H. AH=30H) 3-42 

Get Video Buffer (TopView) (INT lOH, AH=FEH) 4-33 

Global Descriptor Table (INT 15H) 4-68 

Graphics Mode AUX Char Gen Table 4-34 

H 

Handle 

Access Byte 3-121 
Movement Methods 3-122 

Handle-Oriented Functions Summary (INT 21H) 3-10 
HANDLETABLE Structure Format 6-87 


Hayes Modem 

Conunand Set 7-83 
Modem Response Codes 7-86 
Modem S-Register Definitions 7-84 
Hexadecimal 

Addition Tables 1-4 
to Binary Number Conversion 1 -3 
to Decimal Number Conversion 1-2 
Multiplication Tables 1-6 
to Octal Number Conversion 1-3 
Hide Cursor (INT 33H. AX=02H) 5-42 
High Sierra CD-ROM Directory Format 5-38 
Hold Print Jobs and Get Status (INT 2FH, AX=0104H) 5-13 
HP LaserJet Printer Control Codes Summary 7-81 


i486 Pinouts 8-40 
IBM 

ASCII Character Set 1-20 
Rxed Disk Format Summary 2-29 
Keyboard Extended Function Codes 1-22 
PC Model Numbers and Configurations 7-7 
Printer Control Codes Summary 7-76 
ICON (Single-line Resource Statements) 6-27 
Icon Resource File Format 6-25 
IDE Intelligent Drive Electronics 
Commands 7-64 
Registers 7-63 

Identify Instance Data (INT 2FH, AX=4B05H) 5-21 
Included Command Files Summary 2-32 
Include File Constants 

Definitions by Name 6-40 
Definitions by Use 6-60 

Init Communications Port (INT 14H, AH=00H) 4-54 
Init Drive Pair Characteristics (INT 13H, AH=09H) 4-43 
Initialization Messages 6-97 

IniUalize Pointing Device (INT 15H. AX=C205H) 4-74 
IniUalize Printer Port (INT 17H. AH=01H) 4-85 
INITREQUEST Structure 3-136 

Init Window, Scroll Window Down (INT lOH, AH=07H) 4-19 
Init Window. ScroU Window Up (INT lOH, AH=06H) 4-19 
Input Messages 6-97 
Instruction Sets 

8086 7-89 

8087 7-97 

INT 5H - Print Screen Service 4-14 
INT 9H-Keyboard 4-15 
INT lOH - Video Functions 
AH=00H - Set Mode 4-15 
AH=01H-Set Cursor Type 4-16 
AH=02H - Set Cursor Position 4-17 
AH=03H - Read Cursor Position 4-17 
AH=04H - Read Light Pen Position 4-18 
AH=05H - Select Display Page 4-18 
AH=06H - Init Window, Scroll Window Up 4-19 
AH=07H - Init Window, Scroll Window Down 4-19 
AH=08H - Read Character and Attribute 4-20 
AH=09H-Write Character and Attribute 4-20 
AH=0AH - Write Character Only at Cursor 4-21 
AH=0BH - Set Color Palette 4-21 
AH=0CH - Write Pixel 4-22 
AH=0DH - Read Pixel 4-23 
AH=0EH - Write Text in Teletype Mode 4-23 
AH=0FH - Get Current Display Mode 4-24 
AH=10H-Set Palette Registers 4-24 
AH=11H - Character Generator 4-25 
AH=12H-Alternate Select 4-26 
AH=13H-Write String 4-27 
AX=1A00H-Read Display Codes 4-27 
AX=1A01H-Write Display Codes 4-28 
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INT lOH - Video Functions, continued 
AH= 1BH - Return State 4-29 
AX= 1COOH - Return Save/Restore 4-31 
AX=1C01H-Save State 4-32 
AX=1C02H-Restore State 4-32 
AH=FEH - Get Video Buffer (TopView) 4-33 
AH=FFH - Update Video Buffer (TopView) 4-33 
Display Codes 4-28 
Display Modes 4-16 
Palette and Color Values 4-22 
Video State Buffer Layout 4-29 
INT 1IH - Get Equipment List Service 4-35 
INT 12H - Get Memory Size Service 4-36 
INT 13H - Disk Functions 

AH=00H - Reset Disk System 4-36 
AH=01H - Get Disk System Status 4-37 
AH=02H - Read Disk 4-38 
AH=03H - Write Disk 4-38 
AH=04H - Verify Sectors 4-39 
AH=05H - Format Cylinder 4-40 
AH=06H - Format Cylinder Set Bad Sector Flags 4-41 
AH=07H - Format Drive Starting at Cylinder 4-42 
AH=08H - Read Drive Parameters 4-42 
AH=09H - Init Drive Pair Characteristics 4-43 
AH=0AH - Read Long Sectors 4-44 
AH=0BH - Write Long Sectors 4-44 
AH=0CH-Seek 4-45 
AH=0DH - Alternate Disk Reset 4-45 
AH=0EH - Read Test Buffer 4-46 
AH=0FH - Write Test Buffer 4-46 
AH=10H - Test Drive Ready 4-47 
AH=1 IH - Recalibrate Drive 4-47 
AH=12H - Controller RAM Diagnostic 4-48 
AH=13H - Controller Drive Diagnostic 4-48 
AH=14H - Controller Internal Diagnostic 4-49 
AH=15H-Read DASD Type 4-49 
AH=16H - Diskette Change Line Status 4-50 
AH=17H - Set DASD Type for Format 4-50 
AH=18H - Set Media Type for Format 4-51 
AH=19H-Park Heads 4-52 
AH=1AH - Format Unit 4-53 
Disk System Status Byte Layout 4-37 
Format Unit Modifier Bits 4-53 
Media Descriptor Table 4-52 
INT 14H - Serial Functions 

AH=00H - Init Communications Port 4-54 
AH=01H-Write Character 4-55 
AH=02H - Read Character 4-56 
AH=03H - Status Request 4-56 
AH=04H - Extended Init 4-57 
AX=0500H - Read Modem Control Register 4-58 
AX=0501H - Write Modem Control Register 4-58 
COM Port Parameter Byte 4-55 
Modem and Line Status Byte 4-54 
INT 15H - Miscellaneous Functions 

AH={X)H - Cassette Motor ON (obsolete) 4-59 

AH=01H-Cassette Motor OFF (obsolete) 4-60 

AH=02H - Cassette Read Data Blocks (obsolete) 4-60 

AH=03H - Cassette Write Data Blocks (obsolete) 4-61 

AH=0FH - Format Periodic Interrupt 4-61 

AH=21H - Power-On Self-Test Error Log 4-62 

AH=23H - Read/Write DOS Hags for PS/1 4-62 

AH=4FH - Keyboard Intercept 4-63 

AH=80H - Open Device 4-63 

AH=81H - Close Device 4-64 

AH=82H - Program Terminate 4-64 

AH=83H - Event Wait 4-65 

AH=84H - Joystick Support 4-65 

AH=85H - System Request Key Pressed 4-66 

AH=86H - Wait 4-66 


INT 15H - Miscellaneous Functions, continued 
AH=87H - Move Block 4-67 
AH=88H - Get Extended Memory Size 4-67 
AH=89H - Switch to Protected Mode 4-68 
AH=90H - Device Busy 4-69 
AH=91H - Interrupt Complete 4-70 
AH=C0H - Return System Config Parameters 4-70 
AH=C1H - Return Ext BIOS Segment Address 4-71 
AX=C200H - Enable/Disable Pointing Device 4-72 
AX=C201H - Reset Pointing Device 4-72 
AX=C202H - Set Sample Rate 4-73 
AX=C203H - Set Resolution 4-73 
AX=C204H - Read Device Type 4-74 
AX=C205H - Initialize Pointing Device 4-74 
AX=C206H - Extended Commands 4-75 
AX=C207H - Device Driver Init Call 4-76 
AH=C3H-Watchdog Timeout 4-77 
AH=C4H - Prog Option Select 4-77 
Global Descriptor Table 4-68 
Mouse Port Status Bytes 4-76 
System Descriptor Table 4-71 
INT 16H - Keyboard Functions 
AH=00H - Read Character 4-78 
AH=01H - Read Status 4-78 
AH=02H - Read Hags 4-79 
AH=03H - Set Typematic Rate and Delay 4-80 
AH=05H-Keyboard Write 4-81 
AH=09H - Keyboard Functionality Determination 4-81 
AH=10H - Extended Keyboard Read 4-82 
AH=1 IH - Extended Keystroke Status 4-82 
AH=12H - Extended Shift Status 4-83 
Extended Keyboard Hags Byte 4-83 
Keyboard Hags Byte 4-80 
INT 17H - Printer Functions 

AH=00H - Write (Tharacter 4-84 
AH=01H - Initialize Printer Port 4-85 
AH=02H - Status Request 4-85 
Printer Status Byte 4-84 
INT 18H - BASIC Loader 4-86 
INT 19H - Bootstrap Loader 4-86 
INT 1 AH - Time of Day Functions 
AH=00H-Read Clock Count 4-87 
AH=01H - Set Clock Count 4-87 
AH=02H - Read Real Time Clock Time 4-88 
AH=03H - Set Real Time Clock Time 4-88 
AH=04H - Read Real Time Clock Date 4-89 
AH=05H - Set Real Time Clock Date 4-89 
AH=06H - Set Real Time Clock Alarm 4-90 
AH=07H - Turn Off Real Time Clock Alarm 4-90 
AH=09H - Read Real Time Clock Alarm 4-91 
AH=0AH - Read System Timer Day Count 4-91 
AH=0BH - Set System Timer Day Count 4-92 
AH=80H - Set Sound Source 4-92 
INT 21H Functions Summaries 
Character I/O 3-13 
Directory Management 3-12 
Drive Management 3-12 
FCB-Oriented 3-9 
File-Sharing 3-12 
Functions by DOS Version 3-6 
Handle-Oriented 3-10 
lOCTL Device-Oriented 3-11 
Keyboard 3-8 
Memory Management 3-13 
National-Language Support 3-14 
Network 3-15 
Program Management 3-14 
System Management 3-15 
INT 21H - DOS Functions 

AH=(X)H - Terminate Program 3-16 
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INT 21H - DOS Functions, continued 

AH=01H - Read Keyboard with Echo 3-17 

AH=02H - Display Character 3-18 

AH=03H - Auxiliaiy Input 3-19 

AH=04H - Auxiliary Output 3-19 

AH=05H - Print Character 3-20 

AH=06H - Direct Console I/O 3-20 

AH=07H - Direct Console Input 3-21 

AH=08H - Read Keyboard without Echo 3-22 

AH=09H - Display String 3-22 

AH=0AH - Buffered Keyboard Input 3-23 

AH=0BH - Check Keyboard Status 3-23 

AH=0CH - Flush Buffer, Read Keyboard 3-24 

AH=0DH - Reset Drive 3-24 

AH=0EH - Set Default Drive 3-25 

AH=0FH-Open File with FCB 3-25 

AH= 1 OH - Close File with FCB 3-26 

AH=1 IH-Find First File with FCB 3-26 

AH=12H - Find Next File with FCB 3-27 

AH= 13H - Delete File with FCB 3-28 

AH=14H-Sequential Read 3-28 

AH=15H-Sequential Write 3-29 

AH=16H-Create File with FCB 3-30 

AH=17H - Rename File with FCB 3-31 

AH=19H-Get Current Drive 3-31 

AH=1 AH - Set Disk Transfer Address 3-32 

AH=1BH - Get Default Drive Data 3-32 

AH=1CH - Get Drive Data 3-33 

AH=1FH - Get Default DPB 3-33 

AH=21H-Random Read 3-34 

AH=22H-Random Write 3-34 

AH=23H-Get FUe Size 3-35 

AH=24H - Set Random Record Number 3-36 

AH=25H - Set Interrupt Vector 3-36 

AH=26H - Create New Program Segment Prefix 3-37 

AH=27H-Random Block Read 3-37 

AH=28H-Random Block Write 3-38 

AH=29H-Parse FUename 3-39 

AH=2AH-Get Date 3-39 

AH=2BH - Set Date 3-40 

AH=2CH-Get Time 3-40 

AH=2DH - Set Time 3-41 

AH=2EH - Set/Reset Verify Flag 3-41 

AH=2FH - Get Disk Transfer Address 3-42 

AH=30H - Get Version Number 3-42 

AH=31H-Keep Program 3-43 

AH=32H-GetDPB 3-43 

AX=3300H-Get Ctrl+C Check Flag 3-44 

AX=3301H-Set Clrl+C Check Flag 3-44 

AX=3305H - Get Startup Drive 3-45 

AX=3306H - Get MS-DOS Version 3-45 

AH=34H - Get InDOS Flag Address 3-46 

AH=35H - Get Interrupt Vector 3-46 

AH=36H - Get Disk Free Space 3-47 

AH=38H - Get Country Data 3-47 

AH=38H - Set Country Data 3-48 

AH=39H - Create Directory 3-49 

AH=3AH - Remove Directory 3-50 

AH=3BH - Change Current Directory 3-50 

AH=3CH - Create File with Handle 3-51 

AH=3DH - Open File with Handle 3-52 

AH=3EH - Close File with Handle 3-52 

AH=3FH - Read File or Device 3-53 

AH=40H - Write File or Device 3-54 

AH=41H-Delete FUe 3-54 

AH=42H - Move FUe Pointer 3-55 

AX=4300H - Get File Attributes 3-56 

AX=4301 H - Set FUe Attributes 3-57 

AX=4400H - Get Device Data 3-58 

AX=440AH - Is File or Device Remote 3-64 


INT 21H - DOS Functions, continued 

AX=440BH - Set Sharing Retry Count 3-64 
AX=440CH, Minor Code=4AH - Select Code Page 3-66 
AX=440OT, Minor Code=4CH - Start Code-Page Prepare 

AX=440CH, Minor Code=4DH - End Code-Page Prepare 
3-67 ^ 

AX=440CH, Minor Code=5FH - Set Display Mode 3-68 
AX=440CH, Minor Code=6AH - Query Selected Code Page 
3-69 

AX=440CH, Minor Code=6BH - Query Code-Page Prepare 
List 3-70 

AX=440CH, Minor Code=7FH - Get Display Mode 3-70 
AX=440CH, Minor Code=45H - Set Iteration Count 3-65 
AX=440CH, Minor Code=65H - Get Iteration Count 3-68 
AX=440DH, Minor Code=40H - Set Device Parameters 
3-71 

AX=440DH, Minor Code=41H - Write Track on Logical 
Drive 3-72 

AX=440DH, Minor Code=42H - Format Track on Logical 
Drive 3-72 

AX=440DH, Minor Code=46H - Set Media ID 3-73 
AX=440DH, Minor Code=60H - Get Device Parameters 
3-74 

AX=440DH, Minor Code=61H - Read Track on Logical 
Drive 3-74 

AX=440DH, Minor Code=62H - Verify Track on Logical 
Drive 3-75 

AX=440DH, Minor Code=66H - Get Media ID 3-76 
AX=440DH, Minor Code=68H - Sense Media Type 3-76 
AX=440EH - Get Logical Drive Map 3-77 
AX=440FH - Set Logical Drive Map 3-78 
AX=4401H - Set Device Data 3-58 
AX=4402H - Receive Control Data from Character Device 
3-59 

AX=4403H - Send Control Data to Character Device 3-59 
AX=4404H - Receive Control Data from Block Device 
3-60 

AX=4405H - Send Control Data to Block Device 3-60 

AX=4406H - Check Device Input Status 3-61 

AX=4407H - Check Device Output Status 3-62 

AX=4408H - Does Device Use Removable Media 3-62 

AX=4409H - Is Drive Remote 3-63 

AX=4410H-Query lOCTL Handle 3-78 

AX=4411H-Query lOCTL Device 3-79 

AH=45H - Duplicate FUe Handle 3-79 

AH=46H - Force DupUcate File Handle 3-80 

AH=47H - Get Current Directory 3-80 

AH=48H-AUocate Memory 3-81 

AH=49H - Free Allocated Memory 3-82 

AH=4AH - Set Memory Block Size 3-82 

AX=4B00H - Load and Execute Program 3-83 

AX=4B01H-Load Program 3-84 

AX=4B03H-Load Overlay 3-84 

AX=4B05H - Set Execution State 3-85 

AH=4CH-End Program 3-86 

AH=4DH - Get ChUd-Program Return Value 3-86 

AH=4EH - Find First FUe 3-87 

AH=4FH - Find Next File 3-88 

AH=50H - Set PSP Address 3-88 

AH=51H - Get PSP Address 3-89 

AH=54H-Get Verify Sute 3-89 

AH=56H - Rename FUe 3-90 

AX=5700H - Get File Date and Time 3-90 

AX=5701H - Set FUe Date and Time 3-91 

AX=5800H - Get AUocation Strategy 3-92 

AX=5801 H - Set Allocation Strategy 3-92 

AX=5802H - Get Upper Memory Link 3-93 

AX=5803H - Set Upper Memory Link 3-94 

AH=59H - Get Extended Error 3-94 
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INT 21H - DOS Functions, continued 
AH=5AH - Create Temporary File 3-95 
AH=5BH - Create New File 3-96 
AX=5C00H - Lock File 3-96 
AX=5C01 H - Unlock File 3-97 
AX=5D0AH - Set Extended Error 3-98 
AX=5E00H - Get Machine Name 3-98 
AX=5E02H - Set Printer Setup 3-99 
AX=5E03H - Get Printer Setup 3-100 
AX=5F02H - Get Assign-List Entry 3-101 
AX=5F03H - Make Network Connection 3-102 
AX=5F04H - Delete Network Connection 3-102 
AH=62H - Get PSP Address 3-103 
AH=63H - Get Lead Byte Table 3-104 
AX=6501H - Get Extended Country Information 3-104 
AX=6502H - Get Uppercase Table 3-105 
AX=6504H - Get Filename Uppercase Table 3-106 
AX=6505H - Get Filename Character Table 3-106 
AX=6506H - Get Collate Sequence Table 3-107 
AX=6507H - Get Double-Byte Character Set 3-108 
AX=6520H - Convert Character 3-108 
AX=6521H-Convert String 3-109 
AX=6522H - Convert ASCIIZ String 3-109 
AX=6601H-Get Global Code Page 3-110 
AX=6602H - Set Global Code Page 3-110 
AH=67H - Set Maximum Handle Count 3-111 
AH=68H - Commit File 3-111 
AH=6CH - Extended Open/Create 3-112 
INT24H - Error Codes 5-7 
INT 25H - Absolute Disk Read 5-8 
INT 25H and 26H - Error Codes 5-9 
INT 26H - Absolute Disk Write 5-8 
INT 2FH - Multiplex Functions 

AL=00H - Get Number of CD-ROM Drives 5-31 

AL=01H-Get CD-ROM Drive List 5-31 

AL=02H - Get Copyright Filename 5-32 

AL=03H - Get Abstract Filename 5-32 

AL=04H - Get Bibliographic Filename 5-33 

AL=05H - Read Volume Table of Contents 5-33 

AL=08H - Absolute Disk Read 5-34 

AL=09H - Absolute Disk Write 5-34 

AL=0BH-CD-ROM Drive Check 5-35 

AL=0CH - Get CD-ROM Extensions Version 5-35 

AL=0DH - Get CD-ROM Units 5-36 

AL=0EH - Get or Set Volume Descriptor Preference 5-36 

AL=0FH - Get Directory Entry 5-37 

AL=10H - Send Device Request 5-37 

AX=1 AOOH - Get ANSI.SYS Installed State 5-17 

AX=0100H - Get PRINT.EXE Installed State 5-11 

AX=0101H-Add File to Queue 5-11 

AX=0102H - Remove File from Print Queue 5-12 

AX=0103H - Cancel All Files in Print Queue 5-12 

AX=0104H - Hold Print Jobs and Get Status 5-13 

AX=0105H-Release Print Jobs 5-13 

AX=0106H-Get Printer Device 5-14 

AX=0600H - Get ASSIGN.COM Installed State 5-14 

AX=1000H - Get SHARE.EXE Installed State 5-15 

AX=1 lOOH - Get Network Installed State 5-15 

AX=1400H - Get NLSFUNC.EXE Installed State 5-16 

AX=1680H - MS-DOS Idle Call 5-16 

AX=4300H - Get HIMEM.SYS Installed State 5-17 

AX=4301H - Get HIMEM.SYS Entry-Point Address 5-18 

AX=48(X)H - Get DOSKEY.COM Installed State 5-18 

AX=481 OH-Read Command Line 5-19 

AX=4B01H - Build Notification Chain 5-19 

AX=4B02H - Detect Switcher 5-20 

AX=4B03H - Allocate Switcher ID 5-20 

AX=4B04H - Free Switcher ID 5-21 

AX=4B05H - Identify Instance Data 5-21 

AX=AD80H - Get KEYB.COM Version Number 5-22 


INT 2FH - Multiplex Functions, continued 

AX=AD81H - Set KEYB.COM Active Code Page 5-22 
AX=AD82H - Set KEYB.COM Country Flag 5-23 
AX=AD83H-Get KEYB.COM Country Flag 5-23 
AX=B000H - Get GRAFTABL.COM Installed State 5-24 
AX=B700H - Get APPEND.EXE Installed State 5-24 
AX=B702H - Get APPEND.EXE Version 5-25 
AX=B704H - Get APPEND.EXE Directory List Address 
5-25 

AX=B706H - Get APPEND.EXE Modes Flag 5-26 
AX=B707H - Set APPEND.EXE Modes Flag 5-26 
AX=B711H-Set True-Name Flag 5-27 
CD-ROM Drive Error Codes 5-38 
CD-ROM Extension Functions Summary 5-30 
Error Codes 5-27 

Multiplex for DOS 3.x and 4.x 5-10 
INT 33H - Mouse Functions 
Acceleration Curves 5-69 
AX=00H - Mouse Reset and Status 5-41 
AX=01H-Show Cursor 5-41 
AX=02H - Hide Cursor 5-42 

AX=03H - Get Button Status and Mouse Position 5-42 
AX=04H - Set Mouse Cursor Position 5-43 
AX=05H - Get Button Press Information 5-43 
AX=06H - Get Button Release Information 5-44 
AX=07H - Set Min/Max Horizontal Cursor Position 5-44 
AX=08H Set Min/Max Vertical Cursor Position 5-45 
AX=09H - Set Graphics Cursor Block 5-46 
AX=0AH - Set Text Cursor 5-46 
AX=0BH - Read Mouse Motion Counters 5-46 
AX=0CH - Set Interrupt Subroutine Call Mask and Address 
5-47 

AX=0DH - Set Light Pen Emulation On 5-48 
AX=0EH - Set Light Pen Emulation Off 5-48 
AX=0FH - Set Mickey/Pixel Ratio 5-49 
AX=10H - Conditional Off 5-49 
AX=13H-Set Double Speed Threshold 5-50 
AX=14H-Swap Interrupt Subroutines 5-50 
AX=15H - Get Mouse Driver State Storage Requirements 5-51 
AX=16H-Save Mouse Driver State 5-51 
AX=17H-Restore Mouse Driver State 5-52 
AX=18H - Set Alternate Subroutine Call Mask and Address 
5-52 

AX=19H - Get User Alternate Interrupt Address 5-53 
AX=1AH - Set Mouse Sensitivity 5-54 
AX=IBH - Get Mouse Sensitivity 5-54 
AX=1CH-Set Mouse Interrupt Rate 5-55 
AX=1DH-Set CRT Page Number 5-55 
AX=1EH - Get CRT Page Number 5-56 
AX=1FH - Disable Mouse Driver 5-56 
AX=20H - Enable Mouse Driver 5-57 
AX=21H - Software Reset 5-57 
AX=22H - Set Language for Messages 5-58 
AX=23H - Get Language Number 5-59 
AX=24H - Get Driver Version, Mouse Type, and IRQ Number 
5-59 

AX=25H - Get General Driver Information 5-60 

AX=26H - Get Maximum Virtual Coordinates 5-60 

AX=27H - Get Screen/Cursor Masks and Mickey Counts 5-61 

AX=28H - Set Video Mode 5-61 

AX=29H - Enumerate Video Modes 5-62 

AX=30H - Get Cursor Hotspot 5-62 

AX=3 IH - Load Acceleration Curves 5-63 

AX=32H - Read Acceleration Curves 5-63 

AX=33H - Set/Get Active Acceleration Curves 5-64 

AX=35H - Mouse Hardware Reset 5-64 

AX=36H - Set/Get Ballpoint Information 5-65 

AX=37H - Get Minimum/Maximum Virtual Coordinates 5-65 

AX=38H - Get Active Advanced Functions 5-66 

AX=39H - Get Switch Settings 5-66 
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INT 33H - Mouse Functions, continued 

AX=40H - Get MOUSE.INI Location 5-67 
Mouse Driver Default Parameters 5-68 
Mouse Functions Summary 5-40 
Screen and Cursor Masks 6-68 
INT 67H - EMS Functions 

AH=4BH - Get Handle Count 5-75 
AH=4CH - Get Page Count for Handle 5-76 
AH=4DH - Get Page Counts for All Handles 5-76 
AX=4E00H - Get Page Map 5-77 
AX=4E01H - Set Page Map 5-77 
AX=4E02H-Swap Page Map 5-78 
AX=4E03H-Get Page Map Array Size 5-78 
AX=4F00H - Save Partial Page Map 5-79 
AX=4F01H - Restore Partial Page Map 5-79 
AX=4F02H - Get Size of Partial Page Map Information 5-80 
AX=5A00H - Allocate Handle and Standard Pages 5-92 
AX=5A01H - Allocate Handle and Raw Pages 5-92 
AX=5B00H - Get Alternate Map Registers 5-93 
AX=5B01H - Set Alternate Map Registers 5-93 
AX=5B02H - Get Size of Alternate Map Register Save Area 
5-94 

AX=5B03H - Allocate Alternate Map Register Set 5-94 
AX=5B04H - Deallocate Alternate Map Register Set 5-95 
AX=5B05H - Allocate DMA Register Set 5-95 
AX=5B06H - Enable DMA on Alternate Map Register Set 
5-96 

AX=5B07H - Disable DMA on Alternate Map Register Set 
5-96 

AX=5B08H - Deallocate DMA Register Set 5-97 

AH=5CH - Prepare EMM for Warm Boot 5-97 

AX=5D00H - Enable EMM Operating System Functions 5-98 

AX=5D01H - Disable EMM Operating System Functions 5-98 

AX=5D02H - Release Access Key 5-99 

AX=6A00H - Get System Map 5-101 

AX=6A01H - Set System Map 5-101 

AX=6A02H - Swap System Map 5-102 

AX=6A03H-Get Map Size 5-102 

AX=6A04H - Set Standard Mapping 5-103 

AX=6A05H - Set Alternate Mapping 5-103 

AX=6A06H - Deallocate Initial System Pages 5-104 

AH=40H-Get Status 5-71 

AH=41H - Get Page Frame Address 5-71 

AH=42H - Get Page Count 5-72 

AH=43H - Allocate Pages 5-72 

AH=44H - Map Memory 5-73 

AH=45H - Deallocate pages 5-73 

AH=46H - Get EMM Version 5-74 

AH=47H - Save Page Map 5-74 

AH=48H - Restore Page Map 5-75 

AX=5000H - Map Multiple Pages by Number 5-80 

AX=5001H - Map Multiple Pages by Address 5-81 

AH=51H - Reallocate Pages for Handle 5-81 

AX=5200H - Get Handle Attribute 5-82 

AX=5201H-Set Handle Attribute 5-82 

AX=5202H - Get Attribute Capability 5-83 

AX=5300H - Get Handle Name 5-83 

AX=5301H - Set Handle Name 5-84 

AX=5400H - Get All Handle Names 5-84 

AX=5401H-Search for Handle Name 5-85 

AX=5402H - Get Total Handles 5-85 

AH=55H - Map Pages and Jump 5-86 

AX=5600.01H-Map Pages and Call 5-87 

AX=5602H - Get Stack Space for Map Page and Call 5-87 

AX=5700H - Move Memory Region 5-88 

AX=5701H - Exchange Memory Regions 5-89 

AX=5800H - Get Addresses of Mappable Pages 5-90 

AX=5801 H - Get Number of Mappable Pages 5-90 

AX=5900H - Get Hardware Configuration 5-91 

AX=5901H-Get Number of Raw Pages 5-91 


INT 67H - EMS Functions, continued 

AH=60H - Get Physical Window Array 5-99 
AH=68H - Get System Physical Window Array 5-100 
AH=69H - Map Page to Window 5-100 
AX=DE00H - VCPI Presence Detection 5-114 
AX=DE0AH - VCPI Get 8259A Interrupt Vector MaoDines 
5-119 

AX=DE0BH - VCPI Set 8259A Interrupt Vector Mappings 
5-120 

AX=DE0CH - VCPI Switch from V86 Mode to Protected 
Mode 5-120 

AX=DE01H - VCPI Get Protected Mode Interface 5-115 
AX=DE02H - VCPI Get Maximum Physical Memory Address 
5-115 

AX=DE03H - VCPI Get Number of Free 4K Pages 5-116 
AX=DE04H - VCPI Allocate a 4K Page 5-116 
AX=DE05H - VCPI Free a 4K Page 5-117 
AX=DE06H - VCPI Get Physical Address of 4K Page in First 
Megabyte 5-117 

AX=DE07H - VCPI Read CRO 5-118 
AX=DE08H - VCPI Read Debug Registers 5-118 
AX=DE09H - VCPI Load Debug Registers 5-119 
Expanded Memory Manager Error Codes 5-104 
Expanded Memory Manager Functions Summary 5-70 
Extended Memory Functions. See XMS Functions 
Intelligent Drive Electronics. See IDE 
Interrupt Complete (INT 15H, AH=91H) 4-70 
Interrupt Usage 

by DOS Version 5-6 
Sununary, PC 7-10 
I/O Channel (System Bus) Pinouts 
AT 8-27 
PC and XT 8-26 

lOCTL Device-Oriented Functions Summary (INT21H) 3-11 

lOCTLREQUEST Structure 3-137 

lOCTLRWREQUEST Structure 3-137 

Is Drive Remote (INT 21H, AX=4409H) 3-63 

Is File or Device Remote (INT 21H, AX=440AH) 3-64 

ISO-9660 CD-ROM Directory Format 5-39 

J 

J18 RAM Jumper (AT) 7-14 
J21 Battery Connector (AT) 8-16 
Joystick Support (INT 15H, AH=84H) 4-65 
Jumpers 

J18RAM 7-14 
Motherboard 7-13-7-14 

K 

Keep Program (INT 21H, AH=31H) 3-43 
KERNPAIR Structure Format 6-87 
KERNTRACK Structure Format 6-88 
Keyboard 

84-Key Keyboard Numbers and Scan Codes 7-16 
101/102-Key Keyboard Numbers and Scan Codes 7-18 
Connector 

at Keyboard, PS/2 8-19 

and Mouse Connector (at Computer), PS/2 8-18 
PC and XT 8-18 

Function Codes, Extended IBM 1-22 
Functions Summary (INT21H) 3-8 
Input Port Bit Definitions (AT) 7-23 
I/O Command Summary (AT) 7-23 
Numbers and Scan Codes (PS/2) 7-20 
Output Port Bit Definitions (AT) 7-23 
Status Register (AT) 7-22 
Typematic Rate Definitions (AT) 7-24 
Keyboard (INT 9H) 4-15 
Keyboard Flags Byte (INT 16H) 4-80 

Keyboard Functionality Determination (INT 16H, AH=09H) 4-81 
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Keyboard Functions (INT 16H) 4-78-4-83 
Keyboard Intercept (INT I5H, AH=4FH) 4-63 
Keyboards 7-14-7-24 
Keyboard Write (INT 16H. AH=05H) 4-81 

L 

LIB Operators Summary 2-21 
LIM EMS Functions 5-70-5-104 
Line Drawing Character Set 1-24 
LINK 

Module Definition Statements Command Summary 6-165 
Parameters Summary 2-21 

Load Acceleration Curves (INT 33H, AX=31H) 5-63 

Load and Execute Program (INT 21H. AX=4B00H) 3-83 

LOADEXEC Structure 3-125 

Load Overlay (INT 21H, AX=4B03H) 3-84 

LOADOVERLAY Structure 3-126 

Load Program (INT 21H. AX=4B01H) 3-84 

LOAD Structure 3-125 

Lock File (1NT21H, AX=5C00H) 3-96 

LOGBRUSH Structure Format 6-88 

L(X3DEVICEREQUEST Structure 3-138 

LOGFONT Structure Format 6-89 

Logical Drive Numbers 3-120 

LOGPALETTE Structure Format 6-89 

LOGPEN Structure Format 6-89 

M 

Machine Summary and History 7-5 

Make Network Connection (INT 21H. AX=5F03H) 3-102 

Map Memory (INT 67H. AH=44H) 5-73 

Map Multiple Pages by Address (INT 67H, AX=5001H) 5-81 

Map Multiple Pages by Number (INT 67H, AX=5000H) 5-80 

Map Pages and Call (INT 67H, AX=5600,01H) 5-87 

Map Pages and Jump (INT 67H. AH=55H) 5-86 

Map Page to Window (INT 67H. AH=69H) 5-100 

Math Coprocessors 8-41-8-47 

MCI46818 (AT Clock ControUer) Pinouts 8-55 

MDA (Monochrome Display Adapter) 

Character Attributes 7-28 
Character Box 7-27 
I/O Port Usage 7-28 
Memory Map 7-27 
Video (Tonnector 8-5 

MDICREATESTRUCT Structure Format 6-90 
MEASUREITEMSTRUCT Structure Format 6-90 
Media Descriptor Table (INT 13H) 4-52 
MEDIAREQUEST Structure 3-138 
Memory 

Allocation Strategies 3-127 

Area Terminology 1-16 

Control Blocks (ARENA Structure) 3-122 

Management Functions Summary (INT21H) 3-13 

Usage. DOS 2-37 

Usage Summary, PC, AT, and PS/2 7-8 
Menu Accelerator Key Definitions 6-32 
MENUITEMTEMPLATE Structure Format 6-90 
MENU Resource Script Definitions 6-28 
Messages 

DOS Error 2-9-2-10 
Windows 6-95-6-109 
Metafile Format 6-20 
METAFILEPKTT Structure Format 6-91 
MicroChannel Arbitration Bus Priority Assignments (PS/2) 7-70 
MicroChannel Card Size 8-25 
MID Structure 3-118 
Model Number 
Bytes 4-14 

and Configurations (IBM) 7-7 
Modem. See Hayes Modem 


Modem and Line Status Byte (INT 14H) 4-54 
Monochrome Display Adapter. See MDA 
Motherboard Jumpers and Switches 7-13-7-14 
Mouse 

Acceleration Curves 5-69 
EJriver Default Parameters 5-68 
Functions (INT 33H) 5-40-5-69 
Functions Summary (INT33H) 5-4 
Usage, Recommended 6-8 
Mouse Hardware Reset (INT 33H, AX=35H) 5-64 
Mouse Port Status Bytes (INT 15H) 4-76 
Mouse Reset and Status (INT 33H, AX=00H) 5-41 
-Move Block (INT 15H, AH=87H) 4-67 
Move File Pointer (INT 21H, AH=42H) 3-55 
Move Memory Region (INT 67H, AX=5700H) 5-88 
MS-DOS Idle Call (INT2FH, AX=1680H) 5-16 
MSG Structure Format 6-91 
MULTDCEYHELP Structure Format 6-91 
Multiple Document Interface Messages 6-108 
Multiplex 

for DOS 3.x and 4.x (INT 2FH) 5-10 
Functions (INT 2FH) 5-10-5-30 

N 

National-Language Support 

Functions Summary (INT21H) 3-14 
Structures and Supporting Tables 3-128-3-132 
Network Functions Summary (INT21H) 3-15 
Nonclient Area Messages 6-106 
Notification 
Functions 5-28 
Messages 6-104 
Numeric 

Conversions 1-12-1-12 
Data Formats 1-14 

o 

Octal 

to Binary Number Conversion 1-10 
to Decimal Number Conversion 1-9 
to Hexadecimal Number Conversion 1-9 
OFSTRUCT Structure Format 6-91 
OPENCLOSEREQUEST Structure 3-139 
Open Device (INT 15H. AH=80H) 4-63 
Open File with FCB (INT 21H. AH=0FH) 3-25 
Open File with Handle (INT 21H, AH=3DH) 3-52 
Operating System Files Summary 2-32 
OUTPUTREQUEST Structure 3-139 

P 

PAINTSTRUCT Structure Format 6-92 
Palette and Color Values (INT lOH) 4-22 
PALETTEENTRY Structure Format 6-92 
Parallel 

Interface Controller (8255) Pinouts 8-53 
Port Connector (PS/2) 8-22 
Printer Connector 8-24 
Park Heads (INT 13H. AH=19H) 4-52 
Parse 

Control Byte 3-121 
Error Message (DOS) 2-11 
Parse Filename (1NT21H. AH=29H) 3-39 
PARTENTRY Structure 3-118 
PD765 (Floppy Disk Controller) Pinouts 8-56 
Peripheral Support Chips 7-101-7-104 
Phoenix BIOS Beep Codes 4-13 
PIF Settings, Default 6-35 
POINT Structure Format 6-92 
POS (INT 15H, AH=C4H) 4-77 
POS (PS/2) 7-64-7-65 
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POST (Diagnostics), PC 
Error Codes 7-12 
Memory Error Codes 7-13 

POST (Power-On Self-Test) Error Log (INT 15H. AH=21H) 4-62 
Power LED and Keylock Connector J20 (AT) 8-19 
Power-On Self-Test (POST) Error Log (INT 15H. AH=21H) 4-62 
Powers of Two 1-27 
Power Supply Connectors 
PC and XT 8-16 

PS8. PS9. PSIO, PSl 1. and PS12 (AT) 8-16 
Predefined Handles 3-122 

Prepare EMM for Warm Boot (INT 67H, AH=5CH) 5-97 

Print Character (INT21H. AH=05H) 3-20 

Printer 

Adapter I/O Port Usage 7-75 
Control Code Summaries 
Diablo 630 7-78 
Epson 7-79 
HPUscrJet 7-81 
IBM 7-76 
Qume Sprint II 7-78 
FuncUonsdNT 17H) 4-84-4-86 
Sutus Byte (INT I7H) 4-84 
PRINTERFONTHEADER Structure 3-132 
Print Screen Service (INT 5H) 4-14 
Prog Option Select (INT 15H. AH=C4H) 4-77 
Programmable 

Interrupt Controller (8259) Pinouts 8-54 
Interval Controller. See 8253 (Programmable Interval 
Controller) 

Program Management Functions 
Summary (INT21H) 3-14 
and Supporting Tables 3-122-3-127 
Program Terminate (INT 15H, AH=82H) 4-64 
PROMPT Special Characters 2-14 
PS/2 

Model 30 Connectors 
Diskette Drive 8-10 
Fixed Drive 8-10 
Power Supply 8-17 
Model 50 Connectors 
Diskette Drive 8-11 
Power Supply 8-17 
Model 50/60 Memory Connector 8-19 
Model 50/60/70/80 DMA VO Address Map 7-66 
Model 50/60/80 MicroChannel Bus Pinouts 8-32 
Model 60/80 Connectors 
Diskette Drive 8-11 
Fixed Disk Power Supply 8-18 
Power Supply 8-17 
Model 70 Connectors 

Diskette and Fixed Drive Bus 8-12 
Diskette Drive Cable 8-13 
Fixed Disk Drive Cable 8-13 
Memory 8-20 

Model 70/80 Memory Encoding Registers 7-69 
Model 80 Memory Connector 8-21 
Model 90/ 95 Connectors 

Diskette Drive Connectors 8-14 
Memory 8-22 
Power Supply 8-18 
POS 

Descriptor File Format 7-65 
ID Assignments 7-65 
I/O Address Space 7-64 
PSP Structure 3-126 

Q 

Query Code-Page Prepare List (INT 21H. AX=440CH. Minor 
Code»6BH) 3-70 


Query lOCTL Device (INT 21H, AX=441 IH) 3-79 
Query lOCTL Handle (INT 21H. AX=4410H) 3-78 
Query Selected Code Page (INT 21H. AX=440CH, Minor 
Code=6AH) 3-69 

Qume Sprint II/Diablo 630 Printer Control Codes Summary 7-78 

R 

RAM 

Chip Pinouts Summary 8-48 
Jumper J18 (AT) 7-14 

Random Block Read (INT 21H. AH=27H) 3-37 
Random Block Write (INT 21H. AH=28H) 3-38 
Random Read (INT 21H, AH=21H) 3-34 
Random Write (INT 21H. AH=22H) 3-34 
Raster Operation Codes (Ternary) 6-158 
RCDATA Resource Script Definitions 6-27 
Read Acceleration Curves (INT 33H, AX=32H) 5-63 
Read Character (INT 14H, AH=02H) 4-56 
Read Character (INT 16H. AH=00H) 4-78 
Read Character and Attribute (INT lOH, AH=08H) 4-20 
Read Clock Count (INT lAH, AH=00H) 4-87 
Read Command Line (INT 2FH, AX=4810H) 5-19 
Read Cursor Position (INT lOH, AH=03H) 4-17 
Read DASD Type (INT 13H. AH=15H) 4-49 
Read Device Type (INT 15H, AX=C204H) 4-74 
Read Disk (INT 13H. AH=02H) 4-38 
Read Display Codes (INT lOH, AX=1A00H) 4-27 
Read Drive Parameters (INT 13H, AH=08H) 4-42 
Read File or Device (INT 21H, AH=3FH) 3-53 
Read Flags (INT 16H. AH=02H) 4-79 
Read Keyboard with Echo (INT 21H. AH=01H) 3-17 
Read Keyboard without Echo (INT 21H. AH=08H) 3-22 
Read Light Pen Position (INT lOH, AH=04H) 4-18 
Read Long Sectors (INT 13H, AH=0AH) 4A4 
Read Modem Control Register (INT 14H, AX=0500H) 4-58 
Read Mouse Motion Counters (INT 33H. AX=0BH) 5-46 
Read Pixel (INT lOH, AH=0DH) 4-23 
Read Real Time Clock Alarm (INT lAH, AH=09H) 4-91 
Read Real Time Clock Date (INT lAH, AH=04H) 4-89 
Read Real Time Clock Time (INT lAH, AH=02H) 4-88 
Read Status (INT 16H, AH=01H) 4-78 
Read System Timer Day Count (INT 1 AH, AH=0AH) 4-91 
Read Test Buffer (INT 13H, AH=0EH) 4-46 
Read Track on Logical Drive (INT 21H, AX=440DH. Minor 
Code=61H) 3-74 

Read Volume Table of Contents (INT 2FH, AL=05H) 5-33 
Read/Write DOS Flags for PS/1 (INT 15H, AH=23H) 4-62 
READWRITEREQUEST Structure 3-140 
Reallocate Pages for Handle (INT 67H, AH=51H) 5-81 
Real Time Clock (AT) 

RAM Configuration Usage 7-86 
Status Register A 7-87 
Status Register B 7-87 
Status Register C 7-87 
Status Register D 7-87 
Recalibrate Drive (INT 13H, AH=1 IH) 4-47 
Receive Control Data from Block Device (INT 21H, AX=4404H) 
3-60 

Receive Control Data from Character Device (INT 21H, 
AX=4402H) 3-59 
RECT Structure Format 6-92 
Register Use, DOS 3-16 

Release Access Key (INT 67H, AX=5D02H) 5-99 
Release Print Jobs (INT 2FH, AX=0105H) 5-13 
Remove Directory (INT 21H, AH=3AH) 3-50 
Remove File from Print Queue (INT 2FH, AX=0102H) 5-12 
REMOVEMEDIAREQUEST Structure 3-140 
RENAMEFCB Structure 3-119 
Rename File (INT 21H, AH=56H) 3-90 
Rename File with FCB (INT 21H, AH=17H) 3-31 



B-12 


The Programmer^ PC Sourcebook 


REQUESTHEADER Stnicture 3-141 
Reserved 

Device Names and Chain Order 3-143 
System Keys and Recommended Keyboard Actions 6-4 
Reset Disk System (INT 13H, AH=00H) 4-36 
Reset Drive (INT 21H. AH=0DH) 3-24 
Reset Pointing Device (INT 15H, AX=C201H) 4-72 
Resource Script File Definitions 
ACCELERATORS 6-31 
DIALOG 6-28 
MENU 6-28 
RCDATA 6-27 
STRINGTABLE 6-32 
Resource Script File Directives 6-26 
Restore Mouse Driver State (INT 33H, AX=17H) 5-52 
Restore Page Map (INT 67H. AH=48H) 5-75 
Restore Partial Page Map (INT 67H. AX=4F01H) 5-79 
Restore Sute (INT lOH, AX=1C02H) 4-32 
Return Ext BIOS Segment Address (INT 15H, AH=C1H) 4-71 
Return Save/Restore (INT lOH. AX=1C00H) 4-31 
Return State (INT lOH, AH=1BH) 4-29 
Return System Config Parameters (INT 15H, AH=C0H) 4-70 
RGB and COLORREF Structure Format 6-93 
RGBQUAD Structure Format 6-93 
RGBTRIPLE Structure Format 6-93 
RS-232C Serial Port Connector (DTE Device) 8-4 
RTC. See Real Time Clock (AT) 

RT/CMOS and NMI Mask, PS/2 (70H) 7-69 
RWBLOCK Stnicture 3-119 

S 

Save Mouse Driver State (INT 33H, AX=16H) 5-51 
Save Page Map (INT 67H, AH=47H) 5-74 
Save Partial Page Map (INT 67H. AX=4F00H) 5-79 
Save Pointer Data Area and Secondary Save Pointer Data Area 
4-34 

Save/Restore Video States 4-35 

Save State (INT lOH, AX=1C01H) 4-32 

Scan Codes and Keyboard Numbers 7-14-7-18 

Screen and Cursor Masks (INT 33H) 6-68 

SCREENFONTHEADER Structure 3-132 

Scroll-Bar Messages 6-107 

SCSI Disk Controller Cable Connector 8-15 

SDKPAINT.DAT File Format 6-26 

Search for Handle Name (INT 67H, AX=5401H) 5-85 

Seek (INT 13H. AH=0CH) 4-45 

Select Code Page (INT 21H. AX=440CH. Minor Code=4AH) 3-66 
Select Display Page (INT lOH, AH=05H) 4-18 
Select/Query Code-Page Parameter Blocks 3-129 
Send Control Data to Block Device (INT 21H, AX=4405H) 3-60 
Send Control Data to Character Device (INT 21H, AX=4403H) 
3-59 

Send Device Request (INT 2FH. AL=10H) 5-37 

Sense Media Type (INT 21H, AX=440DH, Minor Code=68H) 

3-76 

Sequential Read (INT 21H, AH=14H) 3-28 
Sequential Write (INT 21H, AH=15H) 3-29 
Serial 

Connectors 8-3 8-18 
Functions (INT 14H) 4-54^-58 
Port Connector (PS/2) 8-4 
Service Functions 5-28 

Set Allocation Strategy (INT 21H, AX=5801H) 3-92 
Set Alternate Mapping (INT 67H. AX=6A05H) 5-103 
Set Alternate Map Registers (INT 67H, AX=5B01H) 5-93 
Set Alternate Subroutine Call Mask and Address (INT 33H, 
AX=18H) 5-52 

Set APPEND.EXE Modes Flag (INT 2FH, AX=B707H) 5-26 
Set Clock Count (INT lAH, AH=01H) 4-87 
Set Color Palette (INT lOH, AH=0BH) 4-21 


Set Country Data (INT 21H. AH=38H) 3-48 
Set CRT Page Number (INT 33H. AX=1DH) 5-55 
Set Ctrl+C Check Flag (INT 21H. AX=3301H) 3-44 
Set Cursor Position (INT lOH, AH=02H) 4-17 
Set Cursor Type (INT lOH, AH=01H) 4-16 
Set DASD Type for Format (INT 13H. AH=17H) 4-50 
Set Date (INT 21H. AH=2BH) 3-40 
Set Default Drive (INT 21H. AH=0EH) 3-25 
Set Device Dau (INT 21H. AX=4401H) 3-58 
Set Device Parameters (INT 21H, AX=440DH, Minor Code=40H) 
3-71 

Set Disk Transfer Address (INT 21H. AH=1AH) 3-32 
Set Display Mode (INT 21H. AX=440CH. Minor Code=5FH) 

3-68 

Set Double Speed Threshold (INT 33H. AX=13H) 5-50 
Set Execution Stote (INT 21H. AX=4B05H) 3-85 
Set Extended Error (INT 21H. AX=5D0AH) 3-98 
Set File Attributes (INT 21H. AX=4301H) 3-57 
Set File Date and Time (INT 21H. AX=5701H) 3-91 
Set/Get Active Acceleration Curves (INT 33H. AX=33H) 5-64 
Set/Get Ballpoint Information (INT 33H, AX=36H) 5-65 
Set Global Code Page (INT 21H. AX=6602H) 3-110 
Set Graphics Cursor Block (INT 33H, AX=09H) 5-46 
Set Handle Attribute (INT 67H, AX=5201H) 5-82 
Set Handle Name (INT 67H. AX=5301H) 5-84 
Set Interrupt Subroutine Call Mask and Address (INT 33H, 
AX=0CH) 5-47 

Set Interrupt Vector (INT 21H. AH=25H) 3-36 
Set Iteration Count (INT 21H, AX=440CH, Minor Code=45H) 
3-65 

Set KEYB.COM Active Code Page (INT 2FH. AX=AD81H) 5-22 
Set KEYB.COM Country Flag (INT 2FH. AX=AD82H) 5-23 
Set Language for Messages (INT 33H, AX=22H) 5-58 
Set Light Pen Emulation Off (INT 33H, AX=0EH) 5-48 
Set Light Pen Emulation On (INT 33H, AX=0DH) 5-48 
Set Logical Drive Map (INT 21H, AX=440FH) 3-78 
Set Maximum Handle Count (INT 21H. AH=67H) 3-111 
Set Media ID (INT 21H, AX=440DH. Minor Code=46H) 3-73 
Set Media Type for Format (INT 13H, AH=18H) 4-51 
Set Memory Block Size (INT 21H, AH=4AH) 3-82 
Set Mickey/Pixel Ratio (INT 33H, AX=0FH) 5-49 
Set Min/Max Horizontal Cursor Position (INT 33H, AX=07H) 
5-44 

Set Min/Max Vertical Cursor Position (INT 33H, AX=08H) 5-45 

Set Mode (INT lOH, AH=00H) 4-15 

Set Mouse Cursor Position (INT 33H, AX=04H) 5-43 

Set Mouse Interrupt Rate (INT 33H. AX=1CH) 5-55 

Set Mouse Sensitivity (INT 33H, AX=1AH) 5-54 

Set Page Map (INT 67H, AX=4E01H) 5-77 

Set Palette Registers (INT lOH, AH=10H) 4-24 

Set Printer Setup (INT 21H. AX=5E02H) 3-99 

Set PSP Address (INT 21H, AH=50H) 3-88 

Set Random Record Number (INT 21H, AH=24H) 3-36 

Set Real Time Clock Alarm (INT lAH, AH=06H) 4-90 

Set Real Time Clock Date (INT lAH, AH=05H) 4-89 

Set Real Time Clock Time (INT lAH, AH=03H) 4-88 

Set/Reset Verify Flag (INT 21H. AH=2EH) 3-41 

Set Resolution (INT 15H, AX=C203H) 4-73 

Set Sample Rate (INT 15H. AX=C202H) 4-73 

Set Sharing Retiy Count (INT 21H, AX=440BH) 3-64 

Set Sound Source (INT lAH, AH=80H) 4-92 

Set Standard Mapping (INT 67H. AX=6A04H) 5-103 

Set System Map (INT 67H. AX=6A01H) 5-101 

Set System Timer Day Count (INT lAH, AH=0BH) 4-92 

Set Text Cursor (INT 33H. AX=0AH) 5-46 

Set Time (INT 21H, AH=2DH) 3-41 

Set Tnie-Name Flag (INT 2FH. AX=B71 IH) 5-27 

Set Typematic Rate and Delay (INT 16H, AH=03H) 4-80 

Set Upper Memory Link (INT 21H. AX=5803H) 3-94 

Set Video Mode (INT 33H, AX=28H) 5-61 
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Show Cursor (INT 33H. AX=01H) 5-41 
Single-line Resource Statements (ICON, CURSOR, BITMAP, 
FONT) 6-27 

Software Reset (INT 33H, AX=21H) 5-57 
Sort Order, ASCII and International 1-28 
Speaker Connector, PC and XT 8-24 
Start Code-Page Prepare (INT 21H, AX=440CH, Minor 
Code=4CH) 3-66 

Status Request (INT 14H, AH=03H) 4-56 
Status Request (INT 17H, AH=02H) 4-85 
STATUSREQUEST Structure 3-142 
String Formats 1-16 

STRINGTABLE Resource Script Deftnitions 6-32 
Structures 

ARENA (DOS Memory Control Blocks) 3-122 
BITMAP (Windows) 6-80 
BITMAPCOREHEADER (Windows) 6-81 
BITMAPCOREINFO (Windows) 6-81 
BITMAPFILEHEADER (Windows) 6-81 
BITMAPINFO (Windows) 6-82 
BITMAPINFOHEADER (Windows) 6-82 
BOOTSECTOR 3-113 
BUILDBPBREQUEST 3-133 
CLIENTCREATESTRUCrr (Windows) 6-82 
CODEPAGE 3-130 
COLORREF (Windows) 6-93 
COMPAREITEMSTRUCT (Windows) 6-83 
COMSTAT (Windows) 6-83 
COUNTRYINFO 3-130 
CPENTRYHEADER 3-131 
CPLIST 3-131 
CPPREPARE 3-131 
CREATESTRUCT (Windows) 6-83 
DCB (Windows) 6-84 
DELETEITEMSTRUCT (Windows) 6-84 
DEVICEHEADER 3-133 
DEVICEPARAMS 3-114 
DEVMODE (Windows) 6-85 
DIRENTRY 3-115 
DLGTEMPLATE (Windows) 6-86 
DPB 3-115 

DRAWITEMSTRUCT (Windows) 6-86 
ERROR and Error Code Values 3-123 
EXECSTATE 3-125 
EXTENDEDFCB 3-116 
EXTHEADER 3-116 
EXTTEXTMETRIC (Windows) 6-87 
FCB (Opened) 3-116 
FCB (Unopened) 3-117 
RLECHARTABLE 3-131 
nLEINFO 3-117 
FLUSHREQUEST 3-136 
FONTDATAHEADER 3-132 
FONTFILEHEADER 3-132 
FONTINFOHEADER 3-132 
FVBLOCK 3-118 
HANDLETABLE (Windows) 6-87 
INITREQUEST 3-136 
lOCTLREQUEST 3-137 
lOCTLRWREQUEST 3-137 
KERNPAIR (Windows) 6-87 
KERNTRACK (Windows) 6-88 
LOAD 3-125 
LOADEXEC 3-125 
LOADOVERLAY 3-126 
LCKjBRUSH (Windows) 6-88 
LOGDEVICEREQUEST 3-138 
LOGFONT (Windows) 6-89 
LOGPALET^ (Windows) 6-89 
LOGPEN (Windows) 6-89 


Structures, continued 

MDICREATESTRUCT (Windows) 6-90 
MEASUREITEMSTRUCT (Windows) 6-90 
MEDIAREQUEST 3-138 
MENU 11EMTEMPLATE (Windows) 6-90 
METAFILEPICT (Windows) 6-91 
MID 3-118 
MSG (Windows) 6-91 
MULTIKEYHELP (Windows) 6-91 
OFSTRUCT (Windows) 6-91 
OPENCLOSEREQUEST 3-139 
OUTPUTREQUEST 3-139 
PAINTSTRUCT (Windows) 6-92 
PALETTEENTRY (Windows) 6-92 
PARTENTRY 3-118 
POINT (Windows) 6-92 
PRINTERFONTHEADER 3-132 
PSP 3-126 

READWRITEREQUEST 3-140 
RECT (Windows) 6-92 
REMOVEMEDIAREQUEST 3-140 
RENAMEFCB 3-119 
REQUESTHEADER 3-141 
RGB (Windows) 6-93 
RGBQUAD (Windows) 6-93 
RGBTRIPLE (Windows) 6-93 
RWBLOCK 3-119 
SCREENFONTHEADER 3-132 
STATUSREQUEST 3-142 
SWAPIINFO (Task Switcher) 5-29 
SWCALLBACKINFO (Task Switcher) 5-29 
SWINSTANCEITEM (Task Switcher) 5-29 
SWSTARTUPINFO (Task Switcher) 5-29 
SWVERSION (Task Switcher) 5-30 
TEXTMETRIC (Windows) 6-94 
TRACKLAYOUT 3-119 
WNDCLASS (Windows) 6-94 
SWAPnNFO Dato Structure 5-29 
Swap Interrupt Subroutines (INT 33H, AX=14H) 5-50 
Swap Page Map (INT 67H, AX=4E02H) 5-78 
Swap System Map (INT 67H, AX=6A02H) 5-102 
SWCALLBACKINFO Data Structure 5-29 
SWINSTANCEITEM Data Structure 5-29 
Switch to Protected Mode (INT 15H, AH=89H) 4-68 
SWSTARTUPINFO Data Structure 5-29 
SWVERSION Data Structure 5-30 
Symbolic Debugger (SYMDEB) Command Summary 6-164 
System 

Board Switch Settings 
PC 7-13 
XT 7-14 
Control Port 

A, PS/2 (92H) 7-68 

B, PS/2 (61H) 7-68 
Descriptor Table (INT 15H) 4-71 

Keys and Recommended Keyboard Actions, Reserved 6-4 
Management Functions Summary (INT21H) 3-15 
and System Information Messages 6-100 
System Request Key Pressed (INT 15H, AH=85H) 4-66 

T 

Tag Image File Format (TIFF) 6-16 
Task Switcher API Patch 5-124 
Terminate Program (INT 21H, AH=(X)H) 3-16 
Ternary Raster Operation Codes 6-158 
Test Drive Ready (INT 13H, AH=10H) 4-47 
TEXTMETRIC Structure Format 6-94 
TIFF (Tag Image File Format) 6-16 
Time of Day Functions (INT 1 AH) 4-87-4-92 
TRACKLAYOUT Structure 3-119 
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Truth Tables for Logical Operations 1-29 

Turn Off Real Time Clock Alarm (INT lAH, AH=07H) 4-90 

Two’s Complements 1-13 

Type-Ahead Buffer Layout, PC and XT 7-22 

u 

Unlock File (INT 21H. AX=5C01H) 3-97 

Update Video Buffer (TopView) (INT lOH, AH=FFH) 4-33 

V 

VCPI Allocate a 4K Page (INT 67H. AX=DE04H) 5-116 
VCPI Free a 4K Page (INT 67H, AX=DE05H) 5-117 
VCPI Get 8259A Interrupt Vector Mappings (INT 67H, 
AX=DE0AH) 5-119 

VCPI Get Maximum Physical Memory Address (INT 67H, 
AX=DE02H) 5-115 

VCPI Get Number of Free 4K Pages (INT 67H. AX=DE03H) 
5-116 

VCPI Get Physical Address of 4K Page in First Megabyte 
(INT 67H. AH=DEH. AL=06H) 5-117 
VCPI Get Protected Mode Interface (INT 67H, AX=DE01H) 
5-115 

VCPI Load Debug Registers (INT 67H. AX=DE09H) 5-119 
VCPI Presence Detection (INT 67H. AX=DE00H) 5-114 
VCPI Read CRO (INT 67H. AX=DE07H) 5-118 
VCPI Read Debug Registers (INT 67H. AX=DE08H) 5-118 
VCPI Set 8259A Interrupt Vector Mappings (INT 67H. 
AX=DE0BH) 5-120 

VCPI Switch from V86 Mode to Protected Mode (INT 67H. 
AX=DE0CH) 5-120 

Verify Sectors (INT 13H. AH=04H) 4-39 
Verify Track on Logical Drive (INT 21H, AX=440DH, Minor 
Code=62H) 3-75 
VGA (Video Graphics Array) 

Character Attributes 7-43 
Character Box 7-42 
I/O Port Usage 7-44 
Memory Map 7-38 
RGB Connector 8-6 
Video 

Adapter Memory Usage and Output Specifications 7-25 
Adapter Summaries 7-25-7-54 
Character Font Sizes 7-26 
Functions (INT lOH) 4-15-4-36 
Graphics Array. See VGA 
Modes Summary 7-26 
Monitor Usage Summary 7-27 
State Bufffer Layout (INT lOH) 4-29 
Virtual Control Program Interface. See VCPI 
Virtual Keys 6-5 

w 

Wait (INT 15H. AH=86H) 4-66 

Watchdog Timeout (INT 15H. AH=C3H) 4-77 

WEITEK 

3167 (Coprocessor) Pinouts 8-46 
4167 (Coprocessor) Pinouts 8-47 
Window 

Management Messages 6-95 
Styles 6-155 
Windows 

C Compiler Options Summary 6-163 

C Programming Library and Include Files 6-10 

Data Types Used in Argument Names 6-38 

Development Utilities 6-11 

Escape Function Summary by Name 6-138 

EXE File Format 6-15 

Files 6-9-6-11 

File Types 6-156 

Formats 6-12-6-26 


Windows, continued 
Functions 6-38-6-162 
Functions Summary by Type 6-143 
Function Summary by Name 6-115 
Function Summary by Version 6-110 
General Message Numbering 6-95 
Handle and Pointer Types 6-39 
Input Devices 6-4-6-8 
Logical Coordinate Mapping 6-154 
Message, Format of a 6-95 
Operating Environment Files 6-9 
Paint File Format 6-18 
Resource Script Files 6-26-6-32 
Terminal - VT52 Key Emulations 6-7 
Terminal - VTIOO Key Emulations 6-8 
UtUities 6-16S-6-166 
WIN.INI 

Colors Settings 6-34 
Devices Settings 6-34 
Extension Settings 6-33 
Fonts Settings 6-37 
International Settings 6-36 
PIF Settings 6-35 
Ports Settings 6-36 
Windows Settings 6-33 
WINMEM3L Library Functions 6-152 
WNDCLASS Structure Format 6-94 
Write Character (INT 14H. AH=01H) 4-55 
Write Character (INT 17H, AH=00H) 4-84 
Write Character and Attribute (INT lOH, AH=09H) 4-20 
Write Character Only at Cursor (INT lOH, AH=0AH) 4-21 
Write Disk (INT 13H, AH=03H) 4-38 
Write Display Codes (INT lOH, AX=1A01H) 4-28 
Write File or Device (INT 21H, AH=40H) 3-54 
Write Long Sectors (INT 13H, AH=0BH) 4-44 
Write Modem Control Register (INT 14H, AX=0501H) 4-58 
Write Pixel (INT lOH, AH=0CH) 4-22 
Write String (INT 10H,AH=13H) 4-27 
Write Test Buffer (INT 13H, AH=0FH) 4-46 
Write Text in Teletype Mode (INT lOH, AH=0EH) 4-23 
Write Track on Logical Drive (INT 21H. AX=440DH. Minor 
Code=41H) 3-72 

X 

XGA (Extended Graphics Array) 

Attributes/Modes 7-46 
Character Boxes 7-44 
Error Codes 5-114 
Extended Function Set 7-51 
Function Set 7-47 

XMS (Extended Memory Specification) Functions 
AH=00H - Get XMS Version 5-105 
AH=0AH - Free Extended Memory Block 5-110 
AH=0BH - Move Extended Memory Block 5-110 
AH=0CH - Lock Extended Memory Block 5-111 
AH=0DH - Unlock Extended Memory Block 5-111 
AH=0EH - Get Handle Information 5-112 
AH=0FH - Resize Extended Memory Block 5-112 
AH=01H - Allocate HMA 5-105 
AH=02H - Free HMA 5-106 
AH=03H - Global Enable A20 Line 5-106 
AH=04H - Global Disable A20 Line 5-107 
AH=05H - Local Enable A20 Line 5-107 
AH=06H - Local Disable A20 Line 5-108 
AH=07H - Query A20 Line State 5-108 
AH=08H - Query Free Extended Memory 5-109 
AH=09H - Allocate Extended Memory Block 5-109 
AH=10H - AUocate Upper Memory Block 5-113 
AH=1 IH - Free Upper Memory Block 5-113 
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Great Programming Resources 
from Microsoft Press 

MICROSOFT® MS-DOS® PROGRAMMER’S REFERENCE 

This is Microsoft’s official reference to the MS-DOS operating system—an absolute necessity for every DOS 
programmer. This comprehensive resource is updated to version 5 and provides easy access to essential information 
about the structure of MS-DOS and its programming interface. The heart of this book is a comprehensive reference 
to hundreds of MS-DOS system interrupts and functions. There are details on syntax and usage along with information 
on special notes, warnings, and version compatibility. The coverage of Interrupt 21h functions is indispensable to assembly 
language programmers. The MICROSOFT MS-DOS PROGRAMMER’S REFERENCE contains a wealth of information 
including: ■ The file system ■ Register contents ■ Device drivers ■ Software interrupts ■ Function definitions 

■ Data structures ■ Task-switching protocol ■ Control blocks and work areas ■ EXE file structure and loading 

■ Error codes ■ Character input and output ■ Font-file formats ■ National language support 
472 pages $24.95 ($32.95 Canada) Order Code MSPRRE 


PROGRAMMING WINDOWS^ 2nd ed. 

Charles Petzold 

This edition of PROGRAMMING WINDOWS—completely updated and revised to highlight version 3 capabilities— 
is packed with keen insight, tried-and-true programming techniques, scores of complete sample programs written in C, and 
straightforward explanations of the Microsoft Windows programing environment. Topics cover Dynamic Data Exchange 
(DDE), the Multiple Document Interface (MDI) features, reading input, using resources, the graphics device interface (GDI), 
and data exchange and links. PROGRAMMING WINDOWS is the most authoritative, example-packed, and thorough 
resource for programmers new to the Microsoft Windows version 3 graphical environment, those familiar with earlier 
versions, and anyone looking for information on the dynamics and structure of the Microsoft Windows environment. 

960 pages $29.95 ($39.95 Canada) Order Code PRWI2 


THE MICROSOFT® VISUAL BASIC “ WORKSHOP 

John Clark Craig 

Create Windows applications quickly with Microsoft Visual Basic and THE MICROSOFT VISUAL BASIC 
WORKSHOP. Whether you’re a new or experienced Windows programmer, you’ll find this book-and-disk package 
invaluable. It includes dozens of ready-to-use Visual Basic routines and applications that can be easily incorporated into 
your Windows programming projects. The author provides helpful overviews of both Visual Basic and event-driven 
programming. Also covered are advanced programming concepts—using Dynamic Data Exchange using the Windows 
Applications Programming Interface, creating Dynamic Link Libraries, and using Windows graphics. 

NOTE: Both executable and source-code files are include so you can preview Visual Basic if you don’t already own it! 

320 pages; includes one 5 'U 1.2 MB disk $34.95 ($44.95 Canada) Order Code VIBAWO 


MICROSOFT® WINDOWS'” 3 DEVELOPER’S WORKSHOP 

Richard Wilton 

This example-packed programming resource provides rich and detailed discussions of some of the 
central—and most complex—areas of programming for Windows. Wilton addresses topics that concern every 
serious Windows programmer: debugging, building custom controls, interprocess communication through Dynamic 
Data Exchange, using Dynamic Link Libraries, and tapping into the added functionality of Windows’ DDE 
programming interface, the DDE Management Library. Wilton takes a practical, problem-solving 
approach, explaining how to combine effective programming practices with good design. 

352 pages $24.95 ($32.95 Canada) Order Code WIDE WO 



MICROSOFT* WINDOWS'^ 
PROGRAMMER’S REFERENCE UBRARY 

The core documentation—including both technical data and programming tutorials— 
that Microsoft provides with the Microsoft Windows Software Developer’s Kit (SDK). 
Now this documentation is available separately. These three volumes provide the most 
accurate and up-to-date Windows 3 programming information available. 

MICROSOFT® WINDOWS’" PROGRAMMER’S REFERENCE 

If you are a Windows programmer, you need this up-to-date, comprehensive reference to each 
component in the Windows Application Programming Interface (API). Included is detailed information on 
every Windows version 3 function, message, data type, resource-compiler statement, assembly-language macro, 
and file format. This information is the foundation for any program that takes advantage of Windows’ special 
capabilities: data interchange with other applications; device-independent graphics; multitasking; dynamic 
linking and shared display; and memory, keyboard, mouse, and system timer resources. 

1136 pages $39.95 (49.95 Canada) Order Code WIPRRE 


MICROSOFT® WINDOWS" PROGRAMMING TOOLS 

Detailed information on using the C compiler and the linker to compile and link source files and 
on using the Resource Compiler to compile application resources. In addition, you’ll find information 
on debugging tools (including CodeView) and on using the resource editors and optimizing tools that 
come with the Microsoft Windows Software Development Kit. Of special importance is the section 
on the Windows Help system—its design and its programming guidelines. 

384 pages $24.95 ($32.95 Canada) Order Code WIPRTO 


MICROSOFT® WINDOWS’" GUIDE TO PROGRAMMING 

An example-packed introduction for experienced C programmers who use the Microsoft Windows 
version 3 Application Programming Interface (API). You’ll discover how to use Windows’ functions, 
messages, and data structures to build efficient and reliable programs. If you’ve never before programmed 
for Windows, you’ll appreciate the step-by-step instructions accompanied by dozens of sample applications 
you can compile and run under Windows. Key topics: using the graphics device interface (GDI) to create your 
own output; processing input from the keyboard and the mouse; using push buttons and list boxes; using the 
Clipboard; working with printers; displaying bitmaps; and more. You’ll also find introductory information on 
advanced topics, including memory management, dynamic data exchange, and printer initialization. 

560 pages $29.95 (39.95 Canada) Order Code WIGUPR 


The Waite Group’s 

MICROSOFT QUICKBASIC " PRIMER PLUS 

The Waite Group: Stephen Prata with Harry Henderson 

This is the ideal introduction—and more—for anyone eager to explore the Microsoft QuickBASIC programming 
environment. Covering Microsoft QuickBASIC version 4.5, this book provides step-by-step instructions, clear and helpful 
explanations, superb programming examples, and expert advice. You’ll also find detailed information on topics not fully 
covered in standard introductions—graphics, debugging, sound, error trapping, interaction with DOS, and mixed-language 
programming. In addition, each chapter includes a series of review questions and answers so that you can chart your progress. 
624 pages $24.95 ($32.95 Canada) Order Code QBPRPL 



The Waite Group’s 
Microsoft QuickBasic'"' Bible 

Mitchell Waite, Robert Arnson, Christy Gemmell, and Harry Henderson 
This is the cornerstone of every QuickBasic Programmer’s library, featuring up-to-date, detailed 
information on every QuickBasic keyword, statement, function, and feature through version 4.5. Each entry 
includes: ■ purpose, syntax, and specific uses ■ an operational description ■ cross-references to other data 
■ compatibility information for nine other versions of Basic. The authors also provide hundreds of 
instructive programming examples and tutorials as well as helpful warnings and tips. 

960 pages $27.95 ($36.95 Canada) Order Code QBBI 


LEARN C NOW 

Augie Hansen 

Learn how to program in C, quickly and painlessly, with LEARN C NOW. This completely integrated 
system is designed to make C programming fun and easy to leam on any microcomputer running MS-DOS. 

TTiis unique package includes three 5 'A-inch disks and a companion book. It gives you everything you need to 
leam C at your own pace before purchasing expensive programming tools. The disks contain lessons in C program¬ 
ming, with detailed information on using the Leam C Compiler; the Leam C in-memory compiler, based on Microsoft 
QuickC and featuring a full screen editor, debugger, online task-specific help, and blazing 7000 line-per-minute 
compiler speed; and scores of sample programs. Complementing the online information, Hansen’s companion book 
provides lessons in C programming, question-and-answer sections, and helpful recommendations for getting the 
most out of this excellent course. And with your copy of LEARN C NOW, you’ll also receive a special discount 
coupon for the full-strength Microsoft QuickC Compiler with Microsoft QuickAssembler. 

384 pages with three 5'/4-inch disks $39.95 ($49.95 Canada) Order Code LECNO 


MICROSOFT’S 80386/80486 PROGRAMMING GUIDE, 2nd ed. 

Ross P. Nelson 

Here is a clear, comprehensive, and authoritative introduction to the premier line of Intel chips—including 
the 80386SX, 80386DX, and 80486. This reference is loaded with illustrations and is ideal for assembly language 
programmers, microprocessor design engineers, and students of computer architecture. Ross Nelson, an early adviser 
to the 80386 development team at Intel covers CPU organization of the 80287 and 80387 math coprocessors, memory 
architecture, protection schemes, the basic instruction set and the floating-point instruction set, implementation of 
a virtual memory system through paging and cache management with the 80486, and more. Every serious 80386 and 
80486 programmer will appreciate the clearly organized instruction set reference—a valuable resource. 

496 pages $24.95 ($34.95 Canada) Order Code 80PRGU 


MICROSOFT® MOUSE PROGRAMMER’S REFERENCE, 2nd ed. 

TTiis is the official documentation for programming the Microsoft Mouse. It provides all the software and 
how-to information you need to incorporate a sophisticated mouse interface for MS-DOS operating system-based 
programs. Fully updated to cover Microsoft BallPoint mouse and the mouse driver version 8, this new edition includes: 
sample programs that demonstrate mouse programming in six PC programming languages; a complete reference to all 
mouse function calls; an overview of mouse programming; detailed information about writing and using mouse menu 
programs; comprehensive index; and much more. The two 5 'A-inch companion disks include sample mouse menus, 
MOUSE.LIB and EGA.LIB, and a collection of valuable programming examples in interpreted Basic, Microsoft 
QuickBasic, Microsoft C, Microsoft QuickC, Microsoft Macro Assembler, FORTRAN, and Pascal. 

352 pages with two 5 ‘A-inch disks $34.95 ($44.95 Canada) Order Code IVIOPRR2 


Microsoft Press books are available wherever quality computer books are sold. Prices subject to change. 
Or call 1-800-MSPRESS for ordering information or placing credit card orders. 

Please refer to BBK when placing your order. 

In Canada, contact Macmillan Canada. Attn: Microsoft Press Dept., 164 Commander Blvd., Agincourt, Ontario, Canada MIS 3C7. 416-293-8141 
In the U.K., contact Microsoft Press, 27 Wrights Lane, London W8 5TZ. 




Micnison 


SECOND EDITION 


THE PROGRAMMER’S 


SOURCEBOOK 


“Truly a careful 
distillation and 
condensation of 
the detailed 
technical con¬ 
tents of dozens 
of manuals, 
references, 
books, papers, 
and the author’s 
own years of 
experience. It is 
an outstanding 
e^x^pmple of 
atrue 

professional 

fiandbook.” 

Computing 

Reviews 


Check your facts—fast —with this 
one-of-a-kind reference! 

Whatever you need to know about a PC—card sizes, cable connections, 
ROM BIOS routines, internal registers, DOS,;!" functions, and so on— 
you’ll find the information here. This unique resource integrates in one 
convenient volume important factual data published in scores of 
technical and user references. 

This new edition is designed to be your primary reference to informa¬ 
tion about the latest software and hardware, including MS-DOS 5, 
Windows 3, and the PS/2® models 80, 90, and 95. Information about 
older systems is also retained throughout the book, and equivalent 
features of earlier software versions are identified. 

The material is easily retrievable, presented in hundreds of charts and 
tables that include references to the source of the data, “pointers” to 
related information in the book, and notes to help you use the 
information. Topics include: 


I Numeric conversions and 
character sets 

I DOS commands and utilities 

I Microprocessor chip pinouts 
and instruction sets, includ¬ 
ing the 80486, 386SX, and 
80387 

I New Lotus®/Intel®/Microsoft 
(LIM) 4.0 Expanded Memory 
Specification (EMS) abilities 

DOS function calls 


I ROM BIOS function calls 

I Microsoft Windows function 
calls 

I Microsoft CD-ROM extensions 

I The Microsoft BallPoint™ 
mouse, Hayes® modem. 
Extended Graphics Adapter 
(XGA), and other peripherals 

I Virtual Control Programming 
Interface (VCPI) function calls 


THE PROGRAMMER’S PC SOURCEBOOK—a must-have computerside 
reference for DOS and Windows programmers! 

* DOS refers to the MS-DOS and PC-DOS operating systems. 


1 U.S.A. 

$39.95 

1 U.K. 

£29.95 

1 Canada 

$54.95 

1 [Recommended] | 


Microsoft 


ISBN 1-55615-321-X 
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